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SEISHOLOGICAL  OBSERVATIONS  AND  EARTH  PHYSICS.* 

By  JOHN  MILNE,  F.R.S.,  F.Q.S. 

Introduction. 

The  chief  object  of  the  following  paper  is  to  point  oat  the  character  of 
the  information  derived  from  earthquake  investigations  which  throws 
light  upon  the  physical  nature  of  the  interior  of  our  world  and  the 
geomorphological  changes  in  operation  on  or  near  its  surface.  The 
earthquakes  to  be  considered  may  be  divided  into  two  groups — 
first,  those  which  disturb  continental  areas  and  frequently  disturb  the 
world  as  a  whole ;  and  secondly,  local  earthquakes  which  usually  only 
disturb  an  area  of  a  few  miles'  radius,  and  seldom  extend  over  an  area 
with  a  radius  of  100  or  200  miles. 

These  former  I  shall  endeavour  to  show  are  the  result  of  sudden 
accelerations  in  the  process  of  rock-folding  accompanied  by  faulting 
and  molar  displacements  of  considerable  magnitude,  whilst  the  latter 
are  for  the  most  part  settlements  and  adjustments  along  the  lint  s  of 
their  primary  fractures.  The  relationship  between  these  two  groups 
of  earthquakes  is  therefore  that  of  parents  and  children. 

The  former,  which  represent  a  disturbance,  not  only  of  the  crust  of 
the  world,  but  also  of  the  homogeneous  nucleus  it  covers,  will  be  referred 
to  as  macroseismic  disturbances,  or  large  earthquakes ;  and  the  latter, 
which  appear  to  be  the  shiverings  within  the  crust,  will  be  referred  to 
as  mioro«eismic  disturbances,  or  small  earthquakes.  To  avoid  confusion 
it  must  be  mentioned  that  several  observers  refer  to  the  world-shaking 


*  Read  at  the  Royal  Geographical  Society,  XoTember  11,  1902.    Map.  p.  108. 
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disturbances  as  mioroseismic,  the  reason,  no  doubt,  being  that  they  are 
usually  recorded  at  such  a  great  distance  from  their  origins  that  their 
vibrations  have  so  far  died  dovm  in  amplitude  and  increased  in  period 
that  they  cannot  be  felt  or  be  seen  in  the  traces  of  ordinary  seismographs. 
Hence  the  largest  earthquakes  have  been  called  small.  It  also  must  not 
be  overlooked  that  the  term  "  mioroseismic  "  has  been  used  to  describe 
disturbances  evidenced  by  minute  and  long-continued  swingings  of  pendu- 
lums and  other  apparatus,  the  cause  of  which  is,  in  many  instances  at  least, 
attributable  to  movements  in  the  atmosphere  rather  than  in  the  earth. 

I.    MACR0Si£J8MS,   OR  LaKGE  EARTHQUAKES. 

Their  Discovery  and  Ohservaiions, 

It  is  difficult  to  say  when  it  was  first  observed  that  the  violent 
movements  of  a  large  earthquake  gradually  changed  in  character  as 
they  radiated,  until  at  a  certain  distance  from  their  origin,  although 
they  could  not  be  felt,  evidence  of  their  existence  still  remained. 
After  the  great  earthquake  of  Lisbon,  in  1755,  the  motion  of  the  water 
in  lakes  and  ponds  observed  in  England,  Scandinavia,  and  North 
America,  although  the  ground  itself  was  not  observed  to  move,  was 
attributed  to  pulsations  in  the  soil  which  had  radiated  from  the  coast 
of  Portugal. 

Another  form  of  evidence  pointing  in  the  same  direction  has  from 
time  to  time  been  furnished  by  astronomers.  Prof.  George  Darwin, 
in  a  Report  to  the  British  Association,  1882,  refers  to  the  observations 
of  M.  Magnus  Nyr6a,  which  are  described  in  the  Publications  of  the 
Imperial  Academy  of  St.  Petersburg,  February  28,  1878. 

On  May  10,  1877,  M.  Nyren  observed  disturbdmces  in  the  level  on 
the  axis  of  the  transit  at  Pulkova.  The  oscillations  had  a  period  of 
20  seconds,  and  their  amplitudes  varied  between  1*5"  and  2",  He 
attributed  this  to  an  earthquake  which  had  occurred  l*"  14"'  earlier 
at  Iquique,  and  calculated  the  rate  at  which  the  wave-motion  was 
transmitted  through  the  earth.  It  may  be  mentioned  that  the  ampli- 
tudes and  periods  here  given  in  all  probability  refer  to  the  large  waves 
which  had  travelled  round  the  world,  the  smaller  preceding  waves 
which  had  passed  through  the  same  having  escaped  observation.*  M. 
Nyr^n  also  refers  to  two  other  oscillations  of  level  observed  at  Pulkova 
to  distant  earthquakes. 

Similar  alterations  in  level  had  been  previously  observed  by  M. 
Wagner  and  M.  Bomberg,  but  these  had  not  been  connected  with 
earthquakes,  '*  at  least  with  certainty." 

The  first  instrumental  record  obtained  by  the  writer  of  an  earth- 
quake which  could  not  be  felt,  and  which,  therefore,  must  have  reached 

*  At  tho  time  of  thin  earthquake  the  writer  wub  on  the  east  coaet  of  JupuD,  whero 
tweuty-iivi^  hour^  after  itn  occurrence  the  Bca  roee  and  fell  from  5  to  10  feet. 
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his  station  from  a  great  distance,  was  on  March  25,  1884  (see  Trarut. 
Seta.  Soc.f  vol.  x.  p.  6).  These  earthquakes  were  subsequently  referred 
to  as  *'  slow  earthquakes/'  the  period  of  motion  being  so  loDg,  or  the 
movement  so  slow,  that  they  could  only  be  observed  instrumentally. 

It  was  the  consideration  of  a  long  series  of  observations  like  those 
just  referred  to  which  in  1883  justified  the  writer  in  saying  that  **it  is 
not  unlikely  that  every  large  earthquake  might  with  proper  appliances 
be  recorded  at  any  point  od  the  land-surface  of  the  globe"  (see 
'  Earthquakes,'  p.  220.     Internat.  Scientific  Series). 

This  statement  was  not  realized  until  six  years  later,  when  the  late 
Dr.  E.  von  Kebeur  Pasohwitz  found  in  the  photographic  records  of  the 
displacements  of  a  horizontal  pendulum,  established  with  the  expeota- 
tion  of  at  least  detecting  the  gravitational  influence  of  the  moon, 
abnormal  movements  which  he  traced  to  earthquakes  which  had  origi- 
nated at  great  distances  from  his  observing  station.  A  long  list  of  these, 
with  their  analysis,  is  to  be  found  in  vol.  ii.  of  the  Beiirdge  zur  Qeophysik^ 
1895.  In  the  same  volume.  Yon  Bebour  makes  many  references  to  the 
work  the  writer  of  this  paper  was  at  that  time  engaged  upon  in  Japan, 
where,  with  apparatus  similar  to  that  employed  in  Europe,  earth-tremors 
and  earth-pulsations  were  being  recorded.  In  these  records,  abnormal 
movements  also  occurred  which  corresponded  to  those  observed  in 
Germany.  Although  this  method  of  recording  unfelt  movements  of  the 
ground  was  independently  reached  in  two  distant  countries,  the  priority 
of  the  discovery  belongs  to  Yon  Kebeur,  a  man  whose  loss  is  to  be 
regretted  by  all  students  of  geophysics. 

From  this  time  seismologists  had  before  them  a  new  field  for  re- 
search, and  stations  to  record  world-disturbing  earthquakes  are  now  to 
be  found  in  very  many  countries.  The  most  complete  organization 
of  stations  is  that  working  in  co-operation  with  a  committee  of  the 
British  Association.  At  each  of  the  thirty-eight  places  named  upon 
the  accompanying  map  (p.  108)  there  is  an  instrument  similar  to  that 
described  in  the  Geographical  Journal^  March,  189G.  Every  half-year 
such  registers  as  have  been  received  from  these  stations  are  published 
as  a  pamphlet,  and  copies  of  the  same  are  forwarded  not  only  to  those 
working  with  the  British  Association  type  of  instrument,  but  to  other 
seismologists  who  desire  to  have  the  sama  In  this  way  each  observer  is 
in  a  position  to  analyse  the  records  to  which  he  has  contributed  from  his 
own  standpoint ;  and  where  they  include  observations  relating  to  earth- 
quakes which  originated  in  or  near  to  his  own  country,  he  is  frequently, 
in  consequence  of  local  knowledge,  enabled  to  make  analyses  much 
more  completely  than  they  would  be  made  by  persons  at  a  distance. 
The  Association  also  issues  an  annual  report  on  the  observations. 
This,  then,  is  the  position  of  macroseismic  investigations  as  carried 
out  from  Great  Britain.  We  will  next  consider  the  results  which  arise 
from  this  work. 

B  2 
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On  Earth-waves,  their  Velocity  of  Propagation  and  the  Bearing  of  this  on  the 

Physical  Nature  of  the  World. 

When  a  large  earthquake  takes  place,  it  seems  to  propagate  a  series 
of  waves  all  through  the  world  and  in  all  directions  over  its  surface. 

The  first  movements  to  arrive  at  a  distant  station  (see  Fig.  2)  are 
usually  spoken  of  as  preliminary  tremors,  and  the  group  they  constitute 
as  the  first  phase.  Their  amplitudes  are  usually  to  be  measured  by 
fractioDS  of  a  millimetre,  and  their  periods,  which  are  short,  usually 
vary  betweet^  0*1  of  a  second  up  to  5  seconds,  the  longer  period  waves 
being  found  at  stations  remote  from  an  origin.  Their  velocity  within 
1000  kilometres  of  an  origin  is  from  2  to  2*2  kilometres  per  second,  but 
beyond  this  distance  the  apparent  average  velocity  along  a  chord  is 
about  9  kilometres  per  second.  They  pass  through  a  diameter  of  the 
Earth  in  about  twenty-two  minutes,  which  implies  an  average  velocity 
of  about  9*6  kilometres  per  second.  They  are  regarded  as  being  com- 
pressional  in  character.  The  approximately  constant  velocity  with  which 
they  are  propagated  suggests  a  nucleus  that  is  approximately  homo- 
geneous. 

The  second  phase  of  motion  consists  of  waves  larger  in  amplitude 
and  longer  in  period  than  those  in  the  first  phase.  These  have  been 
regarded  as  distortional. 

Succeeding  these,  and  forming  the  principal  part  of  a  seismogram, 
are  the  largest  waves.  The  average  periods  of  these  vary  between  fifteen 
and  thirty  seconds,  but  periods  exceeding  sixty  seconds  have  been 
observed.  The  nature  of  these  waves  is  still  sub  judice.  Some  observers 
are  apparently  convinced  that  they  represent  horizontal  displacements, 
whilst  others,  which  include  myself,  incline  to  the  opinion  that  they 
have  an  undulatory  character,  but  the  tilting  is  not  so  great  as,  until 
quite  recently,  has  been  generally  supposed. 

Observations  made  at  Eew,  Shide,  Bidston,  and  Edinburgh,  where 
the  foundations  on  which  the  instruments  rest  are  respectively  alluvium, 
chalk,  sandstone,  and  volcanic  rock,  indicate  that  if  the  movements 
caused  by  the  same  series  of  earthquakes  are  regarded  as  horizontal 
displacements,  then  there  are  considerable  differences  in  their  ampli- 
tudes recorded  at  these  stations,  whilst  if  we  regard  these  movements 
as  tiltings,  the  records  for  at  least  three  of  these  stations  are  in  close 
accordance.  Assuming  that  this  latter  result  meets  with  confirmation, 
it  would  appear  that  the  large  waves  of  earthquakes  pass  beneath  a 
country  like  Great  Britain  with  the  character  of  an  ocean  swell,  causing 
forced  but  equal  undulations  in  the  heterogeneous  crust  above. 

Observations  which  are  contrary  to  this  view  are  as  follows: — 

1.  Clinometers  have  hitherto  failed  to  detect  any  tilting  effects. 

2.  If  it  is  assumed  that  the  records  of  horizontal  pendulums  give 
angular  values  for  tilting,  and  from  the  period  of  the  waves  causing 
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these  tiltings  and  the  velooity  with  which  these  waves  are  propagated 
we  caloalate  their  length,  we  have  on  the  assumption  of  simple  harmonic 
motion  all  the  elements  which  are  required  to  calculate  the  heights  of 
these  waves.  Now  these  heights  are  frequently  as  much  as  1  or  2  feet, 
and  apparently  represent  accelerations  ^  of  gravity.  The  magnitude 
of  these  quantities  is  certainly  sufficient  to  create  a  suspicion  that  the 
angular  values  assigned  to  large  waves  have  hitherto  been  exaggerated. 

3.  The  slight  evidence  of  vertical  displacements  afforded  by  vertical 
spring  seismographs. 

4.  Dr.  F.  Omori's  observation  that  the  amplitude  of  seismograms  is 
not  dependent  upon  the  sensibilities  of  the  seismographs  to  tilting 
suggests  that  the  movements  represented  by  large  waves  are  horizontal 
rather  than  undulatory. 

5.  The  smallness  and  paucity  of  records  obtained  from  bifilar 
pendulums. 

On  the  contrary,  observations  which  support  a  surface  undulation 
hypothesis  are  the  following  : — 

1.  Surface  undulations  exist  in  epifocal  districts,  and  these,  by  ihe 
movement  of  water  in  ponds  and  lakes,  the  movements  of  the  bubbles 
of  spirit  levels,  the  apparent  movement  of  stars  in  the  fields  of  tele- 
scopes, and  by  other  phenomena,  have  been  detected  in  districts  many 
hundreds  of  miles  beyond  the  epifocal  area. 

2.  The  approximately  constant  velocity  of  propagation  assigned  to 
large  waves  (see  Fig.  1).  This  implies  propagation  in  a  homogeneous 
layer  beneath  the  crust,  the  angular  movements  of  which  would  be 
equal  over  considerable  areas — a  supposition  which  is  supported  by 
observations  at  three  British  stations. 

3.  Observations  made  by  the  writer  in  Japan  and  in  the  Isle  of 
Wight,  which  show  that  the  magnitude  of  a  seismogram  is  dependent 
upon  its  sensibility  to  tilting,  a  conclusion  apparently  contrary  to  that 
arrived  at  by  Dr.  Omori. 

4.  The  indications  of  a  vertical  component  of  motion,  which  have 
been  recorded.     These,  however,  have  been  very  slight. 

When  discussing  the  characters  of  macroseismic  motions  it  must  not 
be  overlooked  that  these  characters  are  simply  those  as  shown  in 
seismograms  which,  to  a  greater  or  smaller  degree,  have  been  influenced 
by  the  natural  period  of  the  recording  instrument.  If  this  instrument 
has  a  short  period,  the  preliminary  tremors  may  be  represented  as 
having  a  large  amplitude,  whilst  the  so-called  large  waves  become 
small ;  that  is  to  say,  so  far  as  amplitude  is  concerned,  we  arrive  at 
results  the  opposite  to  those  described.  The  most  certain  element 
respecting  these  movements  is  that  relating  to  the  speed  at  which  they 
are  propagated,  but  even  this,  in  these  early  stages  of  investigation,  is 
open  to  modification. 

Pig.  1,  which  shows  the  time  taken  for  three  types  of  wave-motion  to 


6  SKIBHOLOOtCAL  OBSERVATIONS   AND   URTH   PHYSICS. 

travel  from  an  origin  to  stfttioos  at  different  diatanoeBmeasnredin  degrees, 
enablea  arou«l  or  other  apparent  average  velocities  to  be  oaloalated. 

Inasmnch  as  velooity  through  onr  earth  depends  directly  on  the 
square  root  of  the  ooefGoient  of  elasticity  and  inversely  with  the  sqnare 
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root  of  its  density,  if  we  can  make  some  assumption  as  to  the  distribu- 
tion of  density  within  our  earth  we  are  on  the  highway  to  make 
approximate  determinatious  respecting  its  elasticity.  Dr.  C.  G.  Enott, 
of  Edinburgh,  has  already  occupied  himself  with  this  line  of  investiga- 
tion (ScfitlMi  Qeographienl  Magaxine,  January,  J899),  and  which,  it  is  to 
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be  hoped y  now  that  better  observational  data  are  at  baod,  be  will  be 
indnoed  to  continue.  As  matters  uow  stand,  it  appears  tbat  the 
effective  rigidity  of  tbe  world  is  nearly  twice  tbat  of  steel.  It  bas  a 
beterogeneons  cmst,  and  a  nucleus  more  nearly  homogeneous  than 
is  usually  supposed. 

Origins  of  World-shaking  EarthquaJces. 

From  Fig.  1  it  will  be  obferved  that  it  is  easy  to  measure  the 
difference  in  time  between  the  arrival  of  preliminary  tremors  and  large 
waves  at  different  distanoes  from  their  origin.  For  example,  preliminary 
tremors  reach  a  place  80^  from  their  origin  in  about  15  minutes,  whilst 
large  waves  take  about  50  minutes,  the  difference  beiug  35  minutes. 
If,  therefore,  a  seismogram  shows  such  an  interval,  it  means  tbat  it 
refers  to  an  earthquake  which  originated  somewhere  about  80°  distant. 
Having  in  this  manner  obtained  tbe  distances  of  an  origin  from  several 
different  stations,  this  origin  may  be  easily  located. 

Another  method  of  locating  origins  is  from  tbe  difference  in 
time  at  which  the  large  waves  arrived  at  widely  separated  stations. 
By  these  and  other  forms  of  calculations  the  origins  of  the  world- 
shaking  earthquakes  for  1899,  1900  and  1901  have  been  determined. 
On  the  accompanying  map  an  attempt  bas  been  made  to  place  these 
earthquakes  in  groups,  each  group  being  enclosed  by  a  dotted  line. 
These  groups  are  marked  alphabetically  and  with  numerals,  the  latter 
indicating  tbe  number  of  large  earthquakes  which  took  place  in  the 
district  to  which  it  refers.  The  pink  bands  give  tbe  direction  of 
prominent  ridges  on  the  face  of  tbe  globe,  whilst  the  areas  coloured 
blue  are  tbe  "  deeps "  or  depresBions  in  tbe  beds  of  various  oceans  ex- 
ceeding 3000  fathoms  in  depth. 

That  there  is  a  relatiouBhip  between  tbe  distribution  of  the  origins 
of  large  earthquakes  and  the  pronounced  irregularities  on  the  surface  of 
tbe  earth  will  be  seen  from  the  following  notes : — 

A.  AUukan  Region  (number  of  earthquakes  25). — The  average  depth 
of  the  water  in  this  bight  is  about  2000  fathoms,  but  in  its  northern 
part  depths  of  2200  fathoms  have  been  found  within  sixty  miles  of  the 
shore.  On  this  shore  Mount  St.  Elias  rises  to  a  height  of  18,000  feet.  An 
average  slope  from  the  land  to  the  sea  on  a  north-south  line  can  be  found 
which  exceeds  100  feet  per  mile.     This  is  over  a  distance  of  180  miles. 

On  tbe  face  of  this  and  neighbouring  slopes  during  the  last  three 
years  it  is  probable  ihat  molar  displacements  of  great  magnitude  have 
taken  place.  On  September  10,  1899,  in  the  island  of  Kanak,  opprsite 
Yakuta,  a  graveyard  sank  so  that  on  tbe  next  day  a  boat  was  able  to 
row  over  the  place  where  it  bad  been,  and  the  tops  of  the  submerged 
trees  could  be  seen.  Many  of  tbe  eaitb  quakes  from  this  region  have 
yielded  large  seismograms  at  the  Cape  of  Good  Hope,  which  is  anti- 
podean to  Alaska.     We  have  here  a  district  partly  belonging  to  the 
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Aliitian  ri'lge,  off  the  Bonlhem  shores  of  which,  within  80  miles  of 
land,  depths  of  4^00  fathoms  h^ve  been  noted,  where  orogenic  processes 
are  now  marked,  the  extent  of  whioh  will  probably  be  gauged  by  future 
soundings. 

B.  Cordillerean  Begion  (number  of  earthquakes  14). — This  region 
forms  the  western  nide  of  the  Mexican  plateau  and  the  Cordilleras. 
Jnst  south  of  the  20°  parallel  a  depth  of  2800  fathoms  has  been  found 
within  40  milen  of  the  shore,  whilst  depths  exceeding  2000  fathoms 
have  been  found  a  little  over  100  miles  from  the  land,  somewhat  farther 
to  the  south.  Althou&rh  there  are  peaks  in  these  regions  rising  to 
hei^btfi  close  upon  18,000  feet,  the  average  height  of  the  ranges  does 
not  greatly  exceed  6000.  There  are,  therefore,  in  this  region  slopes  of 
1 80  to  570  fcHt  per  mile,  and  the  instability  of  these  is  testified  by  the 
freqnenoy  of  their  yieldings. 

C  Antillean  Begion  (number  of  earthquakes  16). — Here  we  have  at 
least  two  ridges  to  consider — that  of  Cuba,  Haiti,  and  Puerto  Bico 
running:  east  and  west,  and  that  of  Grenada,  St.  Vincent,  Martinique, 
Dominioa,  and  other  islands  running  north  and  south.  The  east-west 
ridge  slopes  steeply  to  the  north  into  water  which,  north  of  Puerto  Bico, 
attains  a  depth  of  4500  fathoms,  and  to  the  south  into  water  2500 
fatho  •  s  in  depth.  These  depths  are  respectively  found  at  distances  of 
60  and  40  miles  off  land,  and  indicate  slopes  of  400  and  375  feet 
per  mile.  With  the  north -south  ridge  the  slopes  to  the  west  over  a 
short  diHtanoe  like  12  miles  is  1000  feet  per  mile,  whilst  to  the 
eastwards  it  is  comparatively  gentle.  If  the»e  gradients  be  measured 
in  I'^ngths  of  200  miles,  the  slopes  are  about  70  feet  per  mile. 

D.  Andean  District  (number  of  earthquakes  12). — At  many  points  on 
the  west  const  of  South  Americi,  within  50  miles  of  the  shore,  depths 
of  from  2000  to  4000  fathoms  occur,  which  correspond  to  gradients  of 
from  250  to  480  feet  per  mile.  Within  a  distance  of  150  miles  from 
the  shore  the  land  rises  to  a  height  of  12,000  feet,  so  that  the  gradients 
from  them  to  the  bottom  of  the  neighbouring  ocean  may  be  taken  at 
120  to  180  feet  per  mile. 

E.  Japan  District  (number  of  earthquakes  29). — To  the  east  of 
Northern  Japan  and  the  Ku  riles,  at  a  distance  of  about  180  miles  off 
shore,  depths  of  4000  and  even  4600  fathoms  are  found,  indicating 
gradients  of  130  to  150  feet  per  mile,  and  from  observations  made  in 
Japan  it  is  known  that  many  of  the  large  earthquakes  originate  on  the 
face  or  at  the  bottom  of  these  slopes. 

F.  Javan  District  (number  of  earthquakes  41). — Off  the  south-west 
coast  of  Sumatra  and  the  south  coast  of  Java,  at  distances  of  from  80 
to  100  miles,  depths  of  from  2000  to  3000  fathoms  occur.  The  straits 
on  the  opposite  shores  of  these  islands  are  shallow,  seldom  exceeding 
30  fathoms.  Eastwards,  from  Java  as  far  as  Ceram,  soundings  between 
1000  and  2000  fathoms  are  frequent.     At  one  point  50  miles  south  of 
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the  latter  island  there  is  a  depth  of  4000  fathoms.  From  this  parti- 
cular "deep"  on  September  29,  1899,  a  displacement  took  place  the 
effects  of  which  were  partially  visible  by  subsidences  on  the  southern 
coast  of  Coram.  In  this  district  the  sub-oceanic  irregularities  are  as 
irregularly  distributed  as  the  islands  between  which  they  occur. 

G.  MaiMTttian  District  (number  of  earthquakes  17). — The  origins  for 
this  group  of  earthquakes  are  not  well  defined.  They  are  probably 
related  to  the  depression  lying  between  the  ridges  represented  by  the 
Laccadives  and  Maldives  on  the  east,  and  the  Seychelles  and  Mascarine 
islands  to  the  south-west. 

H.  North-Eastern  Atlantic  (number  of  earthquakes  22). 

I.  North-Western  Atlantic  (number  of  earthquakes  3). 

J.  North  Atlantic  (number  of  earthquakes  3). 

The  earthquakes  originating  in  these  districts  have  been  few  in 
number,  comparatively  small,  and  their  origins  are  not  well  defined. 
Although  a  ridge  is  marked  as  extending  up  the  Atlantic,  it  is  com- 
paratively small,  and  even  in  the  vicinity  of  the  Azores  it  is  difficult 
to  find  a  gradient  over  a  distance  of  180  miles  which  exceeds  33  feet 
per  mile. 

E.  Alpine,  Balkan,  Caucasian,  Himalayan  Districts  (number  of  earth- 
quakes 14). — Strictly  speaking  this  region,  which  is  the  only  one  from 
which  earthquakes  originate  on  a  land  surface,  might  be  divided  into 
four  or  more  sub-regions  according  to  the  direction  of  the  strike  of  the 
ridges  which  each  represent. 

The  most  pronounced  foldings  are  in  the  eastern  part  of  these 
districts,  where,  in  distances  of  100  miles,  gradients  of  120  feet  per 
mile  can  be  found ;  and  it  is  from  these  steep  slopes  that  the  larger 

earthquakes  have  originated. 

• 
-  On  the  Magnitude  of  the  Mass  Displacements  which  accompany  Large 

Earthquakes, 

When  a  world-shaking  earthquake  takes  place,  and  its  origin  is 
sub-oceanic,  we  occasionally  get  evidence  that  this  has  been  accom- 
panied by  the  bodily  displacement  of  very  large  masses  of  material. 
For  example,  sea-waves  may  be  created  which  will  cause  an  ocean  like 
the  Pacific  to  pulsate  for  many  hours.  The  dimension  of  the  mass 
which  was  moved,  and  inasmuch  as  the  displacement  was  beneath  the 
surface  of  the  ocean,  must  have  been  moved  suddenly,  to  create  an 
effect  of  this  description,  is  not  known.  The  observations  made  by 
cable  engineers,  which  have  shown  that  in  the  vicinity  of  the  origin  of 
such  earthquakes  depths  have  been  greatly  increased,  and  this  over  a 
considerable  area,  enable  us  to  make  rough  approximations  respecting 
these  dimensions.  When  the  effect  has  extended  to  shore-lines,  we  are 
enabled  to  measure  definite  amounts  of  elevation  or  depression. 

With  large  earthquakes  which  have  originated  on  land  surfaces,  the 
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aooompaDjing  displaoements  are  visible,  and  their  magnitudes  are,  to 
a  certain  extent,  measurable. 

The  following  notes,  the  first  ten  of  which  are  taken  from  vol.  ii.  of 
Lyell's  'Principles  of  Geology,'  12th  edition,  will  assist  us  in  realizing 
the  magnitude  of  the  mass  displacements  which  occur  each  time  the 
world  is  shaken : — 
1692.     Jamaica.     The  shore-line  at  Fori  Boyal  subsided   26  to  48  feet 

beneath  the  sea,     1000  acres  sank, 
1755.     Lisbon.     The  quay  sank. 
1762.     60  miles  of  Chittagong  coast  sank. 
1783.     Calabria.     The  relative  shifts  along  lines  of  rents  were  from  6  to  10 J 

feet.     The  quay  at  Messina  sank  14  inches  below  sea-level. 
1790.     Caracas.     Soil  sank  to  form  a  lake  800  yards  in  diameter^  and  in 

places  100  feet  in  depth. 
1811-12.     West  of  New  Madrid.     The  ''sunk  country,'*  70  to  80  miles  in 

length  by  30  miles  in  breadth,  was  formed. 
1819.     Cutch.     2000  square  miles  of  land  were  converted  into  an  inland  sea. 

At  the  same  time  land  50  miles  long  and  1 6  miles  broad  was  raised 

about  10  feet. 
1822.     Chili.     The  shock  extended  1200  miles.     The  coast  was  raised  3  to 

4  feet,  whilst  a  mile  inland  the  rise  was  o  to  Q  feet.     Possibly 

100,000  square  miles  were  permanently  elevated,  and  if  this  was 

lifted  3  feet  it  means  that  57  cubic  miles  of  material  had  been 

suddenly  shifted. 
1835.     Chili.     An  earthquake  was  felt  along  1000  miles  of  coast,  which  waj< 

in  places  raised  from  2  to  10  feet. 
1 855.     New  Zealand.     4600  square  miles  were  raised  I  to  9  feet. 
1 868.     Chili.     Sea-waves  reached  Japan,  where  they  rose  and  fell  for  five  hours. 
1877.     Chili.      Waves  like  those  of  1868  disturbed  the  Pacific  Ocean. 

1891.  Japan.     Biver-beds  were  compressed  about  2%  of  their  width.    A  fault 

of  40  or  more  miles  with  a  downthrow  in  places  of  20  feet  was  formed. 

1892.  Sumatra.     The  length  of  base  lines  were  changed  5  feet,  and  angles 

were  altered. 
1897.     Assam.     According  to  B,  D.  Oldham,  10,000  square  miles  of  country 

were  displaced,  possibly  IQ  feet  along  a  thrust-plane.   A  revisionary 

triangulation  showed  changes  of  4  to  24  feet  in  the  length  of  base 

lines,  and  in  heights  of  2  to  14  feet. 
1899,  Sept.  10.     Alaska.     A  graveyard  on  the  island  of  Kanak  sank  beneath 

the  sea. 
1899.     Ceram,     Subsidences  along  the  southern  coast. 

Earthquakes,  accompanied  by  submarine  displacementp,  along  lines 
10  and  more  miles  in  length  and  increased  depths,  such  as  have  been 
recorded  by  cable  engineers,  also  indicate  molar  displacements  of  great 
size.  As  examples  of  such  changes  the  following  may  be  quoted  (see 
Suboceanic  Changes,  Geographical  Journal,  Aug.  and  Sept.  1897): — 
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1884,  Oct.  4.     Three  AUantie  cables  10  miles  apart  broke  at  apparently  the 

same  time  at  paints  opposite  to  each  other, 
1893,  Sept.  21.     Two  cfibles  between   Pemambuco  and  Cape  Verde  broke 

simuUaneoMly  in  a  depth  of  1675  fathoms. 
Between  June,  1895,  and  March,  1896,  carefully  made  soundings  off  the 

mouth  of  the  river  Esmeralda  (W.  coast  of  South  America)  changed 

1 3  to  upwards  of  200  fathoms. 
1896.     After  the  Filiatra  shock  depths  increased  200  fathoms.     Mr.  W.  O. 

Forster,  in  the  Trans.  Seis.  Soc.,  vol.  a».,  gives  many  illustrations  of 

such  sub-oceanic  subsidences. 
The  cables  connecting  Java  and  Australia  at  places  where  they  are  7  miles 

apart  have  on  several  occasions  been  broken  simultaneously. 

Large  Earthquakes  and  Geomorphology, 

If  it  can  be  admitted  that  world-shaking  earthquakes  involve  molar 
displacements  equal  in  magnitude  to  those  referred  to  in  the  preoeding 
list — whioh  includes  some  which  have  been  recorded  as  world-shaking — 
then,  in  the  map  showing  the  origins  of  these  macroseismic  efforts,  we 
see  the  districts  where  hypogenic  activities  are  producing  geomorpho- 
logical  changes  by  leaps  and  bounds. 

The  sites  of  these  changes  are  for  the  most  part  sub-oceanic  troughs. 
When  they  occur,  the  rule  appears  to  be  that  a  sea  becomes  deeper, 
whilst  a  coast- line  relatively  to  sea-level  may  be  raised  or  lowered.  For 
nearly  all  the  regions  of  the  world  where  they  take  place  we  have  geo- 
logical and  not  unfrequently  historical  evidence  that  the  more  recent 
brady seismic  movements  have  been  those  of  elevation.  This  elevation, 
however,  only  refers  to  the  rising  of  land  above  sea-level,  while  the 
mass  displacements  seem  to  be  accompanied  by  sudden  subsidences  in 
troughs  parallel  to  the  ridges  where  rising  has  been  observed.  In 
short,  at  the  time  of  a  large  earthquake,  two  phenomena  are  simul- 
taneously in  progress.  A  sub-oceanic  trough  may  suddenly  subside,  whilst 
its  bounding  ridge  may  be  suddenly  increased  in  height,  and  the  con- 
certina-like closing  of  the  trough  may  account  for  the  sea-waves.  If 
this  be  true  for  accelerations  in  secular  movement,  it  seems  likely  that 
it  may  be  true  for  changes  relatively  to  sea-level  which  are  performed 
slowly.  In  1811  the  sunk  country  of  the  Mississippi  was  formed 
suddenly,  but  since  that  time  it  appears  that  the  synclinal  then  initiated 
has  been  slowly  increasing  in  its  depth. 

Although  there  are  movements  of  elevation  and  depression  in 
progress  in  the  crust  of  the  earth,  these  should  only  be  regarded  as 
components  of  larger  horizontal  displacements  which  result  in  the 
accentuation  in  rock-foldings. 

Large  Earthquakes  and  Volcanic  Activity, 
Nearly  all  active  volcanoes    occur  along  the   ridges  of  rock-folds 
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which  are  in  proximity  to  oceanic  waters.  By  the  percolation  of  this 
water  to  the  foundations  of  these  folds,  where  it  comes  in  contact  with 
a  heated  magma,  extraordinary  pressnres  are  developed,  the  sndden 

relief  of  which  results  in  a  Yolcauic  outburst.  If  we  accept  a  theory  of 
this  description  it  is  easy  to  imagine  a  stage  when  volcanic  strain  due 
to  an  increasing  internal  pressure  is  in  a  critical  condition,  and  therefore 
likely  to  be  destroyed  by  any  movement  in  the  rock- fold  where  it  exists. 

A  good  illustration  of  this  relationship  between  sudden  movements  in 
rock-folds  and  displays  of  volcanic  activity  is  to  be  found  in  the  history 
of  the  volcanic  eruptions  in  the  West  Indies  and  the  large  earthquakes 
which  have  occurred  in  West  Indies  or  in  adjacent  countries. 

The  conditions  to  be  considered  are  those  of  the  Caribbean  sea  and  its 
bounding  ridges,  the  magnitudes  of  which  have  been  referred  to  on  p.  8. 
The  slopes  of  these  ridges,  per  30  geographical  miles,  are  as  follows  : — 

Antillean  ridg^ westwards,  1  in  17;  eastwards,  1  in  38. 

Jamaica — P.  Rico  ridge  ...    northwards,  1  in  10;  southwards,  1  in  20. 
Gordillerian  ridge  ...     westwards,  1  in  15  to  1  in  33;  eastwards,  1  in  15  to 

1  in  38. 
South  American  ridge    ...    northwards,  I  in  30  to  1  in  150. 

The  average  slopes  (for  120  miles)  in  non-seismic  regions  vary 
between  1  in  90  and  1  in  243  (see  'Seismology,*  p.  31),  whilst  those  in 
seismic  regions  vary  between  1  in  20  and  1  in  30.  For  the  Himalayan- 
like  boundaries  of  the  Caribbean  sea  we  therefore  see  that  the  geotectonic 
conditions  are  such  that  seismic  disturbances  might  be  expected. 

From  the  recent  geological  history  of  the  region  we  learn  that  the 
Antilles  once  connected  North  and  South  America,  whilst  the  Isthmus 
of  Panama  was  submerged,  the  present  Caribbean  sea  being  therefore  a 
gulf  of  the  Pacific.  In  Lower  or  Middle  Miocene  times,  according  to 
Dr.  J.  W.  Gregory,  Antillia  itself  was  submerged,  and  abyssal  oozes 
were  deposited,  which  are  now  elevated  in  the  Barbadoes  to  a  height  of 
1095  feet  above  fea-level.  In  fact,  the  elevations  and  depressions  of  this 
region  have  been  so  great  and  performed  with  such  rapidity  that  they 
have  frequently  been  referred  to  by  the  opponents  to  the  theory  of  the 
permanence  of  oceanic  basins  and  continental  masses.  The  most  recent 
movements  in  the  Antilles,  as  indicated  by  raised  sea-beaches,  etc.,  has 
been  upward. 

The  inference  to  be  drawn  from  the  geological  history  of  this  region 
is  that  the  Antillean  ridge  is  one  of  unusual  instability,  and  it  is  likely 
that  in  consequence  of  this  characteristic  it  is  so  responsive,  as  will  be 
shown  to  be  the  case,  to  adjustments  in  neighbouring  folds. 

The  volcanic  eruptions  which  have  been  recorded  in  the  West 
Indies  are,  according  to  Fuchs  (*  Vulcane  und  Erdbeben  *),  eleven  in 
number,  and  took  place  in  the  following  years— 1692, 1718,  1766,  1797, 
1802,  1812  (two),  1836,  1851,  1902  (two). 
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The  seismio  oonyulsions  which  apparently  resulted  in  these  reliefs 

of  voloanic  strain  were  as  follows  : — 

1692,  June  7.  Port  Boyal  in  Jamaica  destroyed^  and  houses  thrown  dovm 
throughout  the  island,     St.  Kittys  erupted, 

1718,  March  6  to  7,  At  St,  Vincent* s  there  was  a  very  violent  earthquake. 
Land  rose  from  the  sea,  and  then  sank.  Mome  Garou  (La 
Soufriere)  erupted. 

176G,  March  9.  Violent  shock  in  Antigua.  March  17,  violent  shock  in 
Grenada.  In  Jamaica  and  Cuba  seven  shocks  between  June  11 
and  August  1.  From  the  middle  of  July  to  the  2lst  violent  shocks 
at  Ste  Marie,  South  America.  August  13,  Martinique  shaken. 
August  IP,  Guadeloupe  shaken.  At  the  end  of  the  month  the  city 
uf  St.  Jago  in  Cuba  was  overturned.  October  6,  the  island  of  St, 
Eustache  was  shaken.  For  fourteen  months  up  to  the  end  of  1767 
Caracas  was  being  shaken ,  at  first  almost  hourly.  October  21, 
Cumana  was  ruined.  For  two  years  the  inhabitants  of  certain 
towns  in  New  Grenada  lived  in  the  streets.  An  island  in  the 
Orinoco  sank;  Trinidad  and  Martinique  were  shaken.  Qualibfou, 
in  Si.  LuciOy  erupted. 

171)7,  February  4.  Destructive  earthquake  in  Quito,  and  40,000  persons 
lost  their  lives.  A  series  of  small  shocks  lasting  eight  months  took 
place  in  the  Lesser  Antilles.  These  were  **2^u/  an  end  to**  by  an 
eruption  in  Guadeloupe  on  September  27. 

1802,  February  2.  ''Severe  shock**  in  Antigua.  In  February  and  March 
shocks  in  the  West  Indian  Islands,  In  Guadeloupe  there  were 
shocks,  and  in  February  an  eruption. 

1812.  On  March  26  Caracas  was  destroyed,  and  I0,O00  people  lost  their 
lives.  Shocks  continued  until  April  5.  The  waters  of  Lake 
Maracaybo  lowered,  and  Mount  Silla  is  said  to  have  subsided  360 
to  liOO  feet.  In  St.  Vincent  more  than  200  shocks  were  felt,  and 
on  April  24  La  Soufriere  erupted,  and  its  ashes  fell  in  Barbados. 

On  November  11,  1811,  a  tremendous  earth  disturbance  com- 
menced in  the  valley  of  the  Mississipi,  Ohio,  and  Kansas,  resulting 
in  the  formation  of  the  sunk  country.  The  shocks  continued  almost 
hourly  until  the  date  of  the  destruction  of  Caracas.  Guadeloupe 
also  erupted  in  1812. 

1835.  On  February  20th  an  earthquake  was  felt  for  1000  miles  along  the 
coast  of  Chili,  Towns  were  destroyed,  and  the  coast  was  raised  from 
1  to  10  feet.  A  submarine  volcano  broke  out  off  Bacalao  head,  and 
the  volcanoes  in  the  Andes  were  in  an  unusual  state  of  activity.  In 
November  Concepcion  was  severely  shaken,  and  on  the  same  day  the 
volcano  Osorno,  400  miles  distant,  renewed  its  activity,  Lyell 
points  to  these  events  as  illustrating  the  vast  extent  of  the  subter- 
ranean areas  over  which  a  disturbing  cause  acts  simultaneously. 

In  1831,  on  June  22  (or  May  22,  23),  different  places  in  Central  America 
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leere  $haken,  and  a  volcano  eatt  of  Omoa  erupted.  There  tea*  alto 
an  eruption  t'n  Guadeloupe. 

1851,  April  2.  Great  earthquake  t'n  Chili,  followed  by  heaey  rain.  San- 
tiago, Yalparaieo,  and  other  dliea  suffered.  Eruption  of  Mount  Pelee. 

1902,  April  19.  8.25  p.m.  {local  lime),  diaaairout  shock.  Western  Guate- 
mala and  tlie  richest  city  in  the  country,  Quezaltenango,  were  com- 
pletely destroyed.  About  1000  livee  were  lost.  The  intensitg  of 
the  vibration*  viae  such  that  they  ipread  over  the  lehole  of  the  world, 
und  it  may  be  inferred  that  this  commenced  an  adjustment  t'n  Cbr- 
dillerian  fdd.  Tlie  effect  of  thin  adjustment  apparently  spread  In 
the  AntiUean  fold,  and  about  the  date  (ceriatnli/  on  April  25)  Mount 
Pelie  showed  a  plume  of  vapour,  and  small  earlhqualces  were  felt 
in  Martinique  and  St.  Vincent.  Frvm  this  time  the  symptoms  of 
volcanic  and  seismic  activities  became  more  and  more  pronounced, 
until  May  7  oTid  8,  when  they  culminated  with  submarine  disturb' 
ancee  and  Iwrible  easploaiona  in  Martinique  and  St.  Vincent. 
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From  tlie  fact  that  the  vents  in  these  two  islands,  whioh  are 
aepatated  from  eooh  other  by  a  distanoe  of  87  miles,  practically  com- 
msnoed  their  varionH  eruptions  at  about  the  same  time,  the  inferenoo 
is  that  they  are  both  afTeoted  by  a  general  movement  of  the  Antilleau 
ridge.  Something  similar  to  this  took  place  in  1883,  when,  by  the 
emption  of  Tarawara,  New  Zealand  lost  its  Piuk  and  White  terraces. 
Four  or  five  days  later  White  island  in  the  Bay  of  Plenty  became 
active,  and  two  months  later  there  was  an  eruption,  1200  miles  to  the 
north,  in  the  Togan  group,  which  islands,  with  the  Eermadeus  and 
New  Zealand,  forming,  acootding  to  Dana,  one  of  the  feature-lines  of 
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the  earth's  orast  (see  Am.  Jour,  of  Sci.^  March,  1889,  '*0n  the  Origin  of 
Deep  Troaghs  of  the  Oceauic  Depression,"  by  T.  D.  Dana). 

From  the  following  table,  which  is  chiefly  compiled  from  the 
writings  of  Rockstroh  and  Fachs,  it  will  be  noticed  that  aU  the  West 
Indian  emptioDs  have  been  accompanied  by  unusual  seismic  disturb- 
ances either  in  the  West  Indies  themselves  or  in  neighbouring  rook 
folds : — 

Dates  op  Yolcanio  Eruptions  in  Cbntbal  Amekioa  and  the  West  Indieh. 


1552 

1699 

1785 

1852- 

1526—   ... 

1705 

1797X   ... 

1853— 

1541 

1706 

1798—   ... 

1854- 

1565—   ... 

1707 

1799—   ... 

1855— 

1581 

1709—   ... 

1802X 

1855— 

1582-   ... 

1710 

1803 

1856- 

1585-6—  ... 

1717 

1809-   ... 

1857 

1614 

1718X 

1812X   ... 

1858- 

1623 

1723 

1821—   ... 

1860 

1643 

1726 

1828 

1865 

1651—   ... 

1732—   ... 

1829—   ... 

1867- 

1664 

1737—   ... 

1833 

1868 

1668—   ... 

1764 

1835-   ... 

1869 

1670 

1766X   ... 

1836X—  ... 

1870 

1671 

1770 

1844—   .. 

1873 

1677— 

1772 

1847 

1880 

1686 

1775 

1850 

1883 

1692  X-  ... 

1775 

1851  X-  ... 

1902  X 

West  Indian  eruptions  are  marked  x . 
Unasual  seismic  disturbances  are  marked  — . 

One  inference  to  be  drawn  from  the  above  notes  is,  that  if  dormant 
volcanoes  in  a  state  of  volcanic  strain  may  be  brought  into  activity  by 
a  mass-displacement  of  the  fold  from  which  they  rise,  small  earth- 
quakes, of  which  we  will  show  that  at  least  30,000  occur  yearly,  do 
not  give  rise  to  such  disturbances.  Mount  Fuji  in  Japan  has  now  been 
dormant  for  the  last  195  years,  during  which  time  it  has  been  subjected 
possibly  some  15,000  times  to  such  shiveriugs,  and  yet  it  is  quiescent. 
There  may  be  many  hundreds  of  similar  mountains  in  this  world, 
whose  internal  pressures  are  in  all  probability  gradually  increasing. 
Should  a  stage  be  reached  when  this  is  barely  balanced  by  the  restrain- 
ing influence  of  an  external  cover,  it  is  easy  to  imagine  that  some 
macroseismic  effort  may  destroy  the  equilibrium,  and  eruptions  follow. 

Macroseiams  and  Magnetics. 

With  the  object  of  learning  whether  any  relationship  existed 
between  world-shaking  earthquakes  and  unusual  movements  of  mag- 
netic needles,  in  1897  I  sent  a  list  of  large  earth- movements  which  had 
known  origins  to  32  different  magnetic  observatories,  asking  that  the 
same  might  be  compared  with  their  magnetograms.  Detailed  replies 
received  from  13  of  these  observatories  are  published  in  the  British 
Aaaociation  Reports  for  1898  and  1899,  to  which  general  remarked  about 
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observations  at  otbor  stationb  are  added.     The  inferences  to  be  derived 
from  these  replies  are  as  follows : — 

1.  At  Greenwich,  Kew,  Falmouth,  Stonyhurst,  Pola,  Vienna,  Copen- 
hagen, and  Toronto,  the  magnetic  needles  are  seldom,  and  then  only 
very  slightly,  disturbed  at  the  time  of  large  earthquakes.  For  the 
Toronto  instruments  this  statement,  however,  is  only  true  for  the  time 
they  were  installed  in  Toronto.  Since  they  were  removed  to  Agincourt, 
which  I  believe  is  about  10  miles  from  Toronto,  the  same  instruments 
have  frequently  been  disturbed  at  the  time  of  earth-movements. 

2.  At  Utrecht,  Potsdam,  Wilhelmshaven,  Bombay,  to  some  extent 
at  Batavia,  and  now  at  Toronto,  the  magnetic  needles  so  frequently 
respond  to  the  unfelt  waves  of  large  earthquakes  that  their  records  have 
been  of  value  to  the  seismologists. 

3.  At  Zikawei,  Mauritius,  Utrecht,  Greenwich,  and  Japan,  pertur- 
bations of  considerable  magnitude  have  been  observed  a  short  time 
before  the  occurrence  of  large  earthquakes. 

One  explanation  which  may  be  offered  for  this  marked  difference 
in  the  behaviour  of  magnetic  needles  at  different  stations  is  to  assume 
that  there  is  a  considerable  difference  in  the  mechanical  movements 
experienced  at  different  stations,  dependent,  perhaps,  upon  the  differences 
of  their  foundation  and  the  differences  in  distance  from  the  origin  of  a 
given  disturbance.  When,  however,  we  note  the  difference  in  behaviour 
of  instruments  at  Toronto  and  Agincourt,  or  at  Copenhagen  and  Wil- 
helmshaven, which  are  practically  at  the  same  distance  from  the  origin 
of  many  large  earthquakes,  the  latter  explanation  fails.  Again,  if  we 
consider  foundations,  we  find  that  perturbations  occur  at  Wilhelmshaven 
but  not  at  Copenhagen,  which  are  both  situated  on  the  plain  of  alluvial 
drift  which  stretches  from  Holland  eastwards  into  Bussia.  Another 
suggestion  is  that  the  periodic  motion  of  needles  at  certain  stations 
may  synchronize  with  the  period  of  the  earth-waves.  What  we, 
however,  find  is  that,  although  the  unifilar  periods  at  Potsdam  and  Kew 
are  practically  identical,  at  the  former  station  perturbances  are  common, 
whilst  at  the  latter  they  are  practically  unknown.  Also  it  must  not 
be  overlooked  that,  although  the  periods  of  '*  unifilars  "  at  the  stations 
considered  usually  vary  between  5  and  14  seconds,  whilst  the  '*  bifilars" 
vary  between  5  and  18  seconds,  almost  all  large  earthquakes  yield 
groups  of  waves  which  will  coincide  with  any  of  these  periods,  and 
therefore  if  earth-waves  cause  magnetic  needles  at  one  station  to  rotate 
through  arcs  of  from  1  to  7  minutes,  showing  on  the  photographic  film 
displacements  of  2  to  15  millimetres,  similar  perturbations  might  be 
expected  to  occur  at  all  other  stations. 

The  maximum  tilting  to  which  magnetometers  are  subjected  when 
they  indicate  the  above  movements  as  a  maximum,  may  be  taken  at  10 
seconds  of  ara  This  means  that  a  needle  with  a  12-inch  suspension 
has  its  point  of  support  moved  about  the  one-hundredth  of  a  millimetre. 
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and  this  with  a  period  of  from  10  to  20  seconds.  Whether  this  minnte 
and  exceedingly  gentle  disturbance  is  sufficient  to  set  up  the  rotations 
observed  is  a  matter  which  might  be  answered  by  experiment. 

From  the  above  remarks,  it  therefore  appears  premature  to  conclude 
that  the  movements  under  consideration  are  due  to  mechanical  causes. 
The  next  suggestion  is  that  the  cause  is  magnetic.  Inasmuch  as  large 
waves  are  propagated  over  long  distances  with  a  constant  velocity,  and 
cause  a  heterogeneous  crust  over  a  considerable  area  to  move  uniformly, 
it  may  be  assumed  that  such  waves  are  propagated  in  a  uniform  medium, 
which  lies  beneath  the  crust  of  the  Earth.  With  such  conditions, 
it  is  most  likely  that  magnetic  disturbances  will  be  most  marked 
at  those  stations  which  are  nearest  to  the  moving  magnetic  mass, 
the  differences  in  distance  between  a  given  set  of  stations  and  this 
magma  being  the  difference  in  thickness  of  the  intervening  crust  at 
these  various  stations.  The  reason  for  qualifying  this  magma  as 
magnetic  rests  on  the  fact  that  most  volcanic  materials  which  reach 
the  surface  of  our  Earth  are  magnetic  in  character,  and  the  disturbing 
influence  which  certain  volcanic  eruptions  have  apparently  had  upon 
magnetic  elements,  has  frequently  been  recognized  (see  '  Seismology,' 
p.  223,  Int.  ScL  Series). 

If  such  an  explanation  as  this  is  true,  then  in  the  vicinity  of  the 
stations  where  earth-waves  produce  marked  disturbances  of  magnetic 
needles  we  should  expect  to  find  evidence  of  the  existence  of  a  hidden 
chain  or  mass  of  unusually  dense  material.  In  other  words,  the  value 
of  ^  as  observed  at  these  stations  should  be  greater  than  at  those 
stations  where  magnetic  needles  are  not  disturbed — cseteria  parihua. 

With  the  object  of  determining  whether  it  is  Worth  while  making  a 
close  investigation  of  this  suggestion.  Dr.  Oharles  Chree,  f.r.s.,  very 
kindly  furnished  me  with  a  list  of  observed  and  calculated  values  for 
g  abstracted  from  the  work  of  the  Austrian  Marine  {Veroff,  dea  Hyd. 
Amtea  der  h.uJc,  Kriega  Marine  in  Pola^  No.  14,  Pola,  1902).  From  them 
I  make  the  following  selections  as  referring  to  stations  where  there  are 
magnetometers ;  g  is  expressed  in  metres  per  second ;  Helmert's  formula 
y  s=  9*780(1  +0*00531  sin^  ^)  is  used  for  theoretical  values,  and  Oppolzer's 
determination,  g  =  9*80876  at  Vienna,  for  standard  value : — 


PUce. 

Latitude. 

Observed  and 
'  reduced  to  sea 
1    level,  etc.,  y. 

1 

1 
1 

Calculated 

y-        1 

9-80584 

9-y- 

Pola 

o        »       " 

44  51  48 

1 

9-80648 

+  CA 

Melbourne,  1893 

37  49  54 

9-80013 

9-79954 

+  59 

1804       .. 

•                 •» 

9-80019 

»» 

+  65 

Bombay         

18  53  48 

9-78655 

9-78545. 

+  110 

ff 

18  55  23 

9-78663 

9-78546     ! 

+  117 

Batavia,  1893 

G     5  48 

1       9-78193 

9-78059 

+  134 

1894 

Oil     0 

1       9-78195 

9-78060     ■ 

+  135 
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For  the  two  latter  stations  where  magnetio  needles  are  distnrbecl,  it 
would  appear  that  the  value  of  ^  —  y  is  about  double  that  whioh  it  has 
for  the  two  former  stations  where  marked  disturbances  have  not  been 
observed. 

At  several  other  magnetio  stations  like  Greenwich,  Eew,  Zikawei, 
where  magnetio  needles  are  praotioally  undisturbed  at  the  time  of  large 
earth-waves,  the  values  for  ^  —  y  are  of  the  same  order  as  those  given 
for  Pola  and  Melbourne.  Add  to  this  the  fact  that  the  pendulum  has 
revealed  the  existenoe  of  a  ohain  of  dense  material  crossing  India  to  the 
north  of  Bombay,  and  the  suggestion  that  seismometrioal  and  gravi- 
tational investigations  may  possibly  have  a  relationship  is  at  least 
deserving  some  consideration.  If  an  earthquake  is  preceded  by  chemical, 
physical,  or  mechanical  changes  in  such  a  magma,  this  might  throw 
light  upon  the  observations  at  Zikawei,  Mauritius,  Utrecht,  Oreenwich, 
and  in  Japan.  A  second  inference  is  that  if  needles  at  Utrecht,  Potsdam, 
Wilhelmshaven,  Bombay,  and  Batavia  are  disturbed  by  changes  in  a 
magnetic  magma  in  their  vicinity,  Dr.  J.  E.  Murray  points  out  that  at 
those  stations  magnetic  intensity  might  be  abnormal.  This,  however, 
is  only  true  for  the  two  latter  stations. 

Large  Earthquakes  and  Small  Changes  in  Latitude, 

In  the  <  British  Association  Beport  for  1900,'  p.  107,  there  is  a  table 
which,  for  the  years  1895  to  1898,  shows  the  number  of  large  earth- 
quakes which  took  place  every  successive  36*5  days.  Opposite  to  each 
of  these  entries  the  pole-displacements  are  recorded.  Those  whioh  are 
measured  from  a  figure  given  by  Prof.  Th.  Albreoht,  of  Potsdam,  repre- 
sent one  of  the  results  obtained  by  the  International  Association  of 
Observatories  now  engaged  in  the  determination  of  variations  in  lati- 
tude. The  figure,  somewhat  extended  by  previous  observations,  is  to  be 
found  in  '  Die  Yeranderliohkeit  dee  Geographischen  Breiten,'  a  paper 
by  Dr.  Albrecht,  published  by  the  International  Geographical  Congress 
held  in  Berlin  in  1899. 

What  the  table  shows  is  that  when  the  pole-displacements  have 
been  relatively  large,  world-shaking  earthquakes  have  been  numerous, 
and  vice  versd. 

In  the  yearly  totals  this  is  marked.     Thus — 

In  1895  there  were  9  large  earthquakes  and  a  total  displacement  of  0"*53 
.,  1896        „         18  „  ,.  „  0"-91 

„  1897        „    44  or  47  „  „  „  I'D? 

„  1898        „         30  „  „  „  0"79 

It  is  not  supposed  that  the  molar  displacement  these  earthquakes 
represent  were  sufficient  to  cause  the  polar  change,  but,  as  pointed  out 
by  Prof.  H.  H.  Turner,  it  seems  possible  that  both  may  result  from  a 
common  cause.  Until  further  comparisons  have  been  made,  it  is,  how- 
ever, somewhat  early  to  formulate  hypotheses. 
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ir.   MiCROSEISMS,   OR   SmALL   EARTHQUAKES. 

The  number  of  shocks  recorded  annually, 

HaUet,  in  his  Beport  to  the  British  Association,  1858,  p.  51,  says 
that  between  a«d.  1001  and  a.d.  1850  the  average  number  of  earth- 
quakes noted  per  year  in  the  world  was  7*7.  Between  a.d.  1551  and 
A.D.  1850  it  was  17*3,  whilst  between  a.d.  1701  and  a.d.  1850  it  was 
35*3.  The  conolasion  drawn  from  these  and  similar  figures  is  not  that 
seismic  activity  is  increasing  in  the  world,  but  that  observation  has 
become  more  general.  From  Fnchs'  *Statistik  der  Erdbeben'  we 
learn  that  between  1865  and  1884  the  number  of  earthquakes  recorded 
in  the  Northern  Hemisphere  only  was  8133,  which  represents  an 
average  per  year  of  428.  If  we  turn  to  still  more  recent  catalogues, 
as,  for  example,  those  brought  together  by  F.  de  Montessus  de  Ballore, 
we  find  the  annual  frequency  for  the  world  given  as  3830.  Although 
this  number  is  large,  its  author  regards  it  as  being  far  below  actuality. 
For  many  countries  in  the  world  earthquake  records  are  not  kept,  and 
in  those  where  they  are  kept,  with  but  few  exceptious,  the  registers  are 
far  from  perfect.  Then,  again,  all  our  catalogues  refer  to  shocks  which 
have  been  felt  upon  the  land,  whilst  those  which  have  had  suboceanic 
origins  and  never  reached  the  land  necessarily  remain  uncounted. 

In  order  to  form  some  idea  of  the  average  number  of  shocks  which 
take  place  annuaUy,  all  that  we  can  therefore  do  is  to  make  estimates 
based  on  various  hypotheses. 

1.  As  the  result  of  an  elaborate  seismic  survey  yet  in  progress  in 
Japan,  we  know  that  in  this  country,  and  chiefly  aloug  its  seaboard, 
about  1000  shocks  are  recorded  every  year.  We  also  know  that  the 
number  of  world-shaking  earthquakes  which  originated  on  the  flanks  of 
the  Japan  fold  in  1899,  1900,  and  1901  was  29  (see  map,  p.  108). 

During  that  same  period  in  the  world  there  were  at  least  168  dis- 
turbances, approximating  in  magnitude  to  those  originating  in  the 
Japan  districts.  Now,  if  the  number  of  small  shocks  recorded  in  a 
country  is  proportional  to  the  number  of  larger  shocks,  then  the  total 
number  of  shocks  which  occur  annually  would,  for  the  districts  con- 
sidered, be  about  6000  for  world-shaking  earthquakes  originating  on 
land.  We  have,  however,  learned  that  the  number  of  after-shocks 
recorded  at  a  given  station  depends  upon  the  distance  of  that  place  from 
the  origin  of  the  original  disturbance.  After  the  great  earthquake  of 
1891,  the  after-shocks  recorded  at  distances  of  17,  36,  and  60  miles  from 
its  origin  were,  as  pointed  out  by  Dr.  Omri,  4500,  2000,  and  140  to  350. 
Bearing  in  mind  the  £EMst  that  the  majority  of  the  Japanese  records  refer 
to  disturbances  originating  many  miles  off  its  coast,  it  is  recusonable  to 
suppose  that  very  many  earthquakes  occur  which  fail  to  reach  its  shores. 
Were  it  possible  to  record  these,  it  seems  certain  that  the  frequency  for 
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the  Japan  district,  and  oonseqnentlj  the  frequency  for  the  world,  would 
be  increased  several  fold. 

2.  If  it  is  assumed  that  the  number  of  earthquakes  whioh  occur  in 
any  larger  section  of  the  globe,  like  a  continent,  is  proportional  to  its 
area,  and  if  we  know  the  average  number  recorded  in  one  of  these 
sections,  we  have  evidently  the  means  of  estimating  the  number  of 
earthquakes  which  may  be  expected  to  occur  in  other  sections  of  the 
world.  In  the  following  table  we  have  the  average  earthquake 
frequency  for  the  continents  as  given  by  Ballore,  the  ratios  of  their 
areas,  Europe  being  taken  as  the  unit,  and  the  expected  numbers  of 
earthquakes  on  the  assumption  that  the  yearly  frequency  for  Europe  is 
2000 — ^this  latter  continent  being  selected  as  the  basis  for  calculation 
because  its  seismicity  is  best  known : — 


Observed  aver- 
age  firequdncjr. 

Ratio  of 
areas. 

Expected 
frequency. 

Europe            

Asia  and  Japan         

Africa  •••        •••        ...        •.• 

North  America          

South  America          

Oceania          

2027 
733 
69 
561 
164 
269 

1 
5 

3 
2 

1-8 

1 

2000 
10,000 
6000 
4000 
8600 
2000 

X  OmLI           *••            ..•            ••• 

3823 

27,600 

3.  Inasmuch  as  the  ratios  of  the  areas  of  seismic  activity  to  those 
of  the  aseismic  districts  may  be  very  different,  a  closer  estimate  may  be 
obtained  if  seismic  districts  are  taken  by  themselves.  As  a  unit  dis- 
trict we  may  take  Greece,  Turkey,  Austria,  Italy,  Switzerland,  South 
Germany,  and  South  France.  In  this  district,  M.  Ballore's  figures 
indicate  that  the  annual  frequency  is  1900.  On  a  globe  50  centimetres 
in  diameter,  this  area  is  equivalent  to  that  covered  by  a  strip  of  paper 
16  X  2  centimetres.  With  this  last  area  as  unity,  the  ratios  of  the 
seismic  areas  in  other  parts  of  the  globe  and  the  number  of  earthquakes 
which  may  annually  occur  in  the  same  are  as  follows : — 


Ratio  of  areas. 


Gentral  Europe j 

Asia  and  Japan    ... 

South  of  Japan  to  Java,  and  Sumatra V 
to  New  Guinea  / 

North  of  Japan  and  East  to  Alaska    ...  | 
North  and  South  America        

asIaXvCb  •••  •••  •••  •■  •••I 

West  Indies,  New  Zealand,  and  other V' 
parts  of  the  world        /, 


1 
35 

25 

1 
4 

0-5 

10? 


Frequency. 


1900 
<}650 

4750 

1900 

7600 

950 

1900 


25,650 
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Nearly  all  large  earthquakes  are  followed  by  a  long  series  of  '*  after- 
shocks." These,  which  are  most  frequent  in  the  epifooal  area,  are 
regarded  as  sudden  settlements  and  adjustments  on  the  fault  plane 
or  planes  created  at  the  time  of  the  primary  disturbance.  After  the 
disturbance  of  October  28,  1891,  which  had  its  origin  in  Central  Japan, 
and  which  may  be  regarded  as  a  typical  world-shaking  earthquake, 
during  the  first  twelve  months  2956  shocks  were  noted.  In  the  year 
following  this  number  had  decreased  to  391.  If  we  assame  that  each 
of  the  50  large  earthquakes  which  annually  disturb  the  world  give 
rise  to  500  shocks  during  the  following  year,  whilst  the  50  primary 
disturbances  of  the  preceding  year  are  represented  by  50  after-shocks, 
then,  without  considering  the  after-shocks  of  still  earlier  years,  the 
conclusion  arrived  at  is  that  in  any  given  year  there  are  at  least 
27,500  which  could  be  recorded  in  epifooal  districts. 

Although  the  above  estimates  result  in  large  numbers,  it  seems 
likely  that  on  the  average  every  year  30,000  earthquakes  take  place,  each 
of  which  disturb  10  up  to  several  hundreds  of  square  miles  of  the  Earth's 
surface,  and  would  be  sufficiently  intense  to  be  felt  by  many  people. 

Belation  of  Microaeisms  to  Earth  Structure. 

As  stated  in  the  introduction  to  this  paper,  microseisms  may  for  the 
most  part  be  regarded  as  settlements  along  lines  of  fissures  and  amongst 
disjointed  materials,  the  first  formation  of  which  was  in  all  probability 
macroseismic  in  character.    Some,  no  doubt,  are  initial  stages  in  primary 
fissuring,  but  the  majority,  when  traced  to  their  birthplace,  find  an 
explanation  in  some  slight  shift  oq  the  line  of  an  existing  fault.     For 
Great  Britain  Dr.  Charles  Davison  has  done  most  excellent  work  in 
tracing  local  earthquakes  to  this  latter  cause.     The  Comrie  earthquake 
of  July  12,  1895,  like  many  which  preceded  it,  Davison  shows  came 
from  the  highland  border  fault,  and  as  the  disturbed  area  is  chiefly  on 
the  north-west  side  of  this  fault,  the  probability  is  that  it  hades  in  this 
direction.     In  other  instances  he  has  shown  that  a  fault  has  been 
extended  in  its  length,  whilst  at  other  times  the  existence  of  a  fault  has 
only  been  inferred.     Not  only  has  this  work  extended  our  knowledge  of 
the  cause  of  certain  earthquakes,  but  it  has  also  increased  our  knowledge 
of  the  changes  which  are  taking  place  in  structural  geology.     Of  these 
changes  there  are  about  thirty  thousand  per  year.     Individually  they 
seldom  produce  any  efiect  visible  on  the  surface  of  the  Earth,  but  each 
represents  some  small  subterranean  movement  about  the  cumulative 
efiects  of  which  we  can  only  speculate. 

III.  Utility  of  Seismograms. 

From  seismograms  obtained  in  epifooal  areas,  measures  of  earth 
quake  energy  expressed  in  mechanical  units  have  been  obtained.     One 
result  of  this  has  been  that  engineers  and  builders  in  earthquake- 
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shaken  countries  now  build  to  withstand  known  forces.  In  Japan  it 
has  been  repeatedly  shown  that  bridges  and  buildings  oonstructed 
according  to  European  practices  are  unable  to  withstand  the  severe 
shakings  which  so  frequently  occur  in  that  country,  and  therefore,  as 
opportunity  presents  itself,  the  old  types  of  structure  are  being  replaced 
by  forms  which  experience  has  proved  are  not  so  readily  disturbed. 
The  importance  of  seismology  is  so  far  reoognisKcd  by  the  Japanese 
Government  that  at  its  University  we  find  a  professor  and  assistant 
professor  of  this  subject,  whose  duties  in  part  consist  in  giving  to 
students  of  engineering  and  architecture  a  course  of  instruction  bearing 
upon  their  future  profession. 

The  Government  also  support  a  bureau,  controlling  about  one 
thousand  stations,  and  in  addition  to  this  they  grant  an  annual  sub- 
sidy to  a  committee  consisting  largely  of  practical  men,  whose  duty 
consists  in  making  investigations  which  will  lead  to  the  mitigation 
of  earthquake  effects.  Not  only  does  this  body  investigate  destruction 
which  from  time  to  time  occurs  in  Japan,  but  should  a  disaster  take 
place  in  Manila,  India,  or  some  distant  country,  a  commission  is  de- 
spatched to  report  upon  that  which  fell  and  that  which  remained  intact. 
By  this  means  Japan  has  become  a  repository  for  almost  all  that  is 
known  about  applied  seismology,  which  already  has  been  the  means  of 
saving  life  and  property.  Seismograms  of  unfelt  earthquakes  not  only 
explain  certain  irregularities  in  magnetograms,  but  they  also  throw 
light  upon  abnormal  movements  in  the  records  from  electrometers  and 
barometers.  Apparent  changes  in  the  rates  of  timekeepers  have 
frequently  been  traced  to  earth- movements,  the  occurrence  of  which 
would  not  be  suspected  without  the  aid  of  seismograms. 

It  has  often  happened  that  cables  have  been  destroyed  by  submarine 
earthquakes,  and  to  know  the  cause  of  such  interruptions  is  of  great 
importance,  especially  to  communities  who  have,  by  such  occurrences, 
been  suddenly  isolated  from  the  outer  world.  The  breaking  of  cables 
has  been  regarded  as  an  operation  of  war,  with  the  result  that  military 
and  naval  preparations  were  made,  expenses  of  various  descriptions 
were  incurred,  and  naturally  there  was  much  alarm,  all  of  which  would 
have  been  avoided  by  the  inspection  of  a  seismogram  (see  '*  Sub-oceanic 
Changes,"  Oeographical  Journal^  August  and  September,  1897). 

Seismograms,  we  have  shown,  enable  us  to  locate  submarine  sites 
where  it  would  be  rash  to  lay  a  cable.  Lastly,  they  enable  us  to 
confirm,  correct,  extend,  and  occasionally  to  disprove  messages  that  come 
by  cable  describing  seismic  catastrophes  in  distant  countries. 


After  the  reading  of  the  paper,  the  followiDg  discussion  took  place : — 
Dr.  Blamfobd  :   I  have  listened  with  very  great  pleasure  to  the  address  of 
Prof.  Milne,  and  I  am  not  competent,  even  were  I  disposed,  to  criticize  his  obser- 
vations.    In  this  inquiry  Prof.  Milne  is  endeavouring  to  solve  what  has  always 
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been  a  great  problem  for  geologists — the  origin  of  the  movements  that  affect  the 
crust  of  the  Earth,  and  the  effect  of  those  movements  upon  the  forms  that  are 
assomed  by  the  surface  of  the  Earth  both  on  the  land  and  under  the  sea.    And, 
to  a  certain  extent,  there  is  no  doubt  that  he  and  others  who  have  studied  the 
subject  have  succeeded.    We  who  have  spent  a  great  part  of  our  lives  in  the 
study  of  geology,  are  acquainted  with  numerous  dislocations  of  the  Earth's  crust ; 
they  are  of  very  frequent  occurrence,  and  are  known  by  a  term — faults — originally 
employed  by  miners.    Now,  I  think  one  of  the  most  important  facts  that  have 
been  demonstrated  is  that  when  these  fractures  in  the  rooks  near  the  surface  of 
the  Earth  are  formed*  they  are  attended  by  earthquakes.    The  original  cause  of 
the  fractures  is  in  need  of  further  elucidation.    Prof.  Milne  has  explained  that 
there  are  large  and  small  earthquakes,  and  some  of  the  largest  earthquakes 
■eem  to  have  been  accompanied  by  similar  movements  to  the  small  seismic  disturb- 
ances.  There  has  been  a  general  acceptance  of  the  view  that  surface  changes,  such 
as  elevation,  depression,  and  dislocation,  the  formation  of  mountain  ranges,  and 
the  disturbance  of  the  rocks  forming  the  Earth's  crust,  are  due  to  the  shrinking 
of  the  Earth's  interior,  in  consequence  of  loss  of  heat,  and  to  the  consequent 
pressure  on  the  crust,  which,  having  already  cooled,  cannot  shrink  with  the 
interior.    The  loss  of  heat  is  in  all  probability  one  of  the  causes  of  the  lateral 
pressure  which  results  in  disturbed  and  fractured  strata,  but  it  is  very  doubtful 
whether  it  is  the  whole  explanation,  some  local  cases  of  compression  appearing  too 
great  to  be  explained  by  subterranean  loss  of  heat  alone.    Changes  in  latitude  to 
which  Prof.  Milne  has  called  attention  may  be  cumulative,  and  may  in  past  times 
have  been  of  considerable  amount.    Another  curious  and  interesting  question  to 
which  Prof.  Milne  briefly  alluded  is  the  effect  of  magnetism.    I  can  only  say, 
before  sitting  down,  that  I  think  we  are  all  very  deeply  indebted  to  Prof.  Milne  for 
^ving  us  a  lucid  account  of  a  rather  obscure  subject. 

Prof.  Pbbbt  :  I  have  been  called  upon  to  speak,  probably  because  I  have  had  a 
sort  of  connection  with  Prof.  Milne  for  a  good  many  years ;  he  has  harnessed  me  and 
many  other  people  to  the  waggon  he  is  drawing ;  in  spite  of  my  ignorance,  he  compels 
me  to  act  as  a  member  of  the  British  Association  Committee  on  Seismology.  I  have 
not  recently  thought  much  about  the  subject,  but  when  hearing  this  fine  address,  I 
have  agidn  been  struck  with  the  extraordinarily  great  velocities  with  which  earth- 
quake motion  is  transmitted  through  the  inner  earth.  It  is  dif&cult  to  understand, 
but  these  records  show  that  the  stuff  inside  the  Earth  is  a  great  many  times  more  rigid 
than  the  hardest  steel.  We  do  not  know  what  the  materials  are ;  probably  there  is 
much  iron ;  probably  much  gold  and  platinum  near  the  centre.  It  is  exceedingly 
hot ;  it  is  under  such  enormous  pressures  that  our  laboratory  experience  is  of  no 
use  to  us  in  speculating  about  the  properties  of  the  stuff.  Bat  we  see  that  the 
stuff  is  very  rigid.  This  agrees  with  what  we  know  from  Lord  Eelvio.  He  has 
shown  from  tide  phenomena  that  not  merely  for  these  quick  motions  of  periods 
like  one  second,  but  for  quite  slow  changes  in  distortional  force,  of  periods  like 
a  day  or  a  fortnight,  the  Earth  is  at  least  as  rigid  as  if  it  were  steel.  Here  is  a 
stubborn  £act,  not  difBcult  to  understand,  if  we  think  of  how  a  liquid  Earth  must 
have  cooled  to  its  present  solid  state.  But  with  this  fact  before  us,  it  is  very 
difficult  to  understand  why,  when  there  are  earthquakes  and  volcanic  eruptions 
in  one  part  of  the  Earth,  they  are  soon  followed  by  earthquakes  and  volcanic 
eruptions  at  other  and  distant  places.  There  seems  to  be  some  communication 
between  different  parts  of  the  Earth,  such  as  there  would  bo  if  the  Earth  were 
liquid  inside,  and  we  know  that  the  Earth  is  not  liquid  inside.  When  lava  flows 
from  a  volcano,  we  know  that  it  was  probably  kept  in  a  solid  state  by  great' 
pressure,  and  that  its  liquefaction  is  due  to  the  relief  of  the  pressure.    Now,  as 
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I  listened  to  this  paper,  it  came  to  me  to  think  that,  although  the  Earth  is  very 
rigid,  like  pitch  or  sealing-wax  when  subjected  to  forces  of  such  periods  as  Prof. 
Milne  and  Lord  Kelvin  deal  with,  it  may  not  be  at  all  rigid ;  it  may  yield  and 
flow  and  transmit  forces  like  a  fluid  when  the  forces  alter  more  gradually.  At 
the  bottom  of  a  deep  mine,  even  granite  and  other  hard  rocks  flow  under  great 
pressures,  and  we  know  that  the  hardest  steel  can  be  made  to  flow,  so  there  is 
nothing  very  extraordinary  in  our  assumption  that  the  stuff  innde  the  Earth, 
under  conditions  of  temperature  and  pressure  such  as  we  have  no  conception  of, 
may  also  yield  and  act  almost  like  a  fluid  when  it  has  time  enough.  In  the 
figure,  if  S  is  the  surface  of  the  sea,  A  the  land's  surface,  the  surface  B 
shows  where  the  rock  is  all  at  200°  Fahr.,  being  about  2  miles  deep  generally, 
underneath  the  sea.  The  surfaces  C,  D,  E  are  at  400°  Fahr.,  600°  Fahr., 
800°  Fahr.  As  there  is  very  much  more  surface  area  at  A",  the  isothermals  are 
there  further  apart ;  as  there  is  less  surface  arc%  at  A',  the  isothermals  are  nearer. 


I  take  it  that  we  have  as  main  causes  of  change— (1)  The  Earth  on  the 
whole  is  contracting  underneath.  As  it  contracts,  the  surface  skin  falls  in,  and  as 
it  resists  contraction,  it  is  in  compressioD,  and  so  there  is  a  tendency  to  lift  A'',  to 
depress  A',  and  there  is  great  tendency  to  fracture  along  the  thin  layers  A'B'G'D'E'. 
This  is  the  main  cause  of  earthquakes  at  A'.  (2)  The  great  weight  of  the  moun- 
tains, A'',  causes  a  tendency  for  lateral  flow  towards  the  sea-bottom.  A',  the  sort 
of  flow  noticed  in  deep  mines;  this  is  a  constant  tendency  to  produce  fracture 
at  A'.  (3)  When  A''  is  further  raised  and  A'  sunk,  there  is  a  diminution  of 
pressure  at  E"  and  an  increase  at  E'.  The  percolation  of  water  and  generation 
of  steam  will  tend  to  equalize  the  pressures  at  E''  and  E',  consequently  mere 
gravitation  will  act  and  tend  to  lower  E".  Percolation  of  water  through  miles 
of  rock  being  a  slow  process,  the  tendency  of  the  hills  to  rise  and  afterwards  sink 
will  alter  very  gradually. 

Below  a  certain  depth  we  can  imagine  the  stuff,  under  enormous  pressure  and 
temperature,  to  be  capable  of  transmitting  pressure  like  a  fluid  if  sufficient  time 
is  allowed.  Hence  an  elevation  or  a  depression  of  a  region  in  mid-ocean,  where  the 
surface  rock  is  more  yielding  than  elsewhere,  may  cause  diminution  or  increase  of  the 
existing  pressure  at  places  underneath  A',  A',  more  or  less  nearly  simultaneously. 

Captain  Creak  :  I  do  not  know  that  I  can  say  very  much  on  this  question, 
but,  at  any  rate,  I  may  congratulate  Prof.  Milne  on  having  given  us  a  very 
interesting  paper.  I  think  that  both  magneticians  and  those  who  study  seismology 
will  eventually  have  much  in  common,  for  I  consider  that,  on  the  whole,  Prof.  Milne 
has  established  one  point — that  the  disturbance  of  magnets  he  has  noticed  was 
not  caused  mechanically  by  the  shaking  of  the  Earth  or  by  tilting ;  he  has  fairly 
established  that.  We  know  perfectly  well  that  iron  and  steel,  when  subject  to 
stress  or  vibration,  are  liable  to  change  of  their  magnetic  condition,  and  we  may 
also  infer  from  this  that  magnetic  rocks  that  have  no  motion  of  translation,  when 
subject  to  stress  are  also  subject  to  change  of  magnetism ;  it  is  stress  which  causes 
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the  dumge  in  the  magnetism  of  the  Earth,  and  consequent  distnrhance  of  the 
magnetic  needle.  I  have  heen  to  Shide,  and  have  seen  Prof.  Milne's  apparatus 
there^  and  I  was  particularly  struck  with  the  delicacy  of  those  instruments.  He 
made  fast  a  thread  to  the  top  of  a  lamp-post  such  as  we  have  in  the  street^  that 
lamp-post  heiug  embedded  firmly  in  the  chalk.  The  smallest  pull  on  that  thread 
was  most  beautifully  marked  upon  his  apparatus.  Tou  could  tell  the  slightest 
motion.  Now,  I  do  not  think  any  of  our  magnetometers  would  be  shaken  in  that 
way,  so  I  am  rather  inclined  to  think  he  is  right  in  saying  it  is  not  tilting,  and  I 
hark  back  upon  the  compression  as  being  the  cause  of  the  needle  disturbance. 
Then  the  lecturer  spoke  of  the  differences  between  different  observatories.  I  think 
he  is  perfectly  right  in  saying  it  is  the  density  of  the  mass  below  some  obsenra- 
tories  wbich  causes  the  magnetic  change  when  it  is  subject  to  compression.  In 
others  there  is  no  magnetic  mass  to  compress.  If  we  go  to  Edinburgh,  I  can 
imagine  the  volcanic  rocks  being  exceedingly  compressed  during  an  earthquake. 
That  is  a  direction  in  which  we  should  make  further  inquiry,  and  I  think  Prof. 
Milne  has  been  so  far  wise  in  calling  this  question  of  magnetism  to  his  aid,  and  I 
hope  he  will  continue  to  work  with  magneticians. 

The  President  :  I  think  the  meeting  has  listened  with  very  great  interest 
to  the  splendid  paper  which  has  been  communicated  to  us  by  Prol  Milne.  In 
the  name  of  the  Council  I  must  congratulate  bim,  in  the  first  place,  on  his 
apparently  great  success  in  establishing  or  getting  established,  in  various  parts 
of  the  world,  the  observatories  which  are  so  necessary  for  the  advancement  of 
his  investigations.  We  should  have  been  glad  to  have  furthered  his  views,  and 
I  myself  did  make  some  efforts  to  assist  him  some  years  ago  in  that  way.  I  see 
that  we  have  three  or  four  observatories  in  North  America,  and  two  in  South 
America,  which  are  registering  the  phenomena  of  earthquakes.  I  have  no  doubt, 
therefore,  that  Prof.  Milne  will  be  able  to  collect  all  the  existing  records  on  the 
subject.  Some  years  ago  now,  I  remember  making  a  list  of  earthquakes  on  the 
west  coast  of  South  America,  going  back  three  centuries,  and  since  that  time  I 
note  that  a  much  fuller  and  more  elaborate  list  has  been  made  of  the  same 
phenomena  along  the  west  coast.  I  have  no  doubt  similar  records  may  exist  in 
other  parts  of  the  world.  It  only  remains  for  us  now  to  accord  a  unanimous 
vote  of  thanks  to  Prof.  Milne  for  his  most  valuable  and  interesting  paper. 
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VICTORIA  NYANZA.* 

By  OTTO  L.  BERINGER,  Assoc.  M.  Inst.  C.E.,  F.R.a.S. 

The  snrveyB  on  which  the  aooompanying  route-map  is  based  were 
oarried  out  between  the  years  1897  and  1901.  No  astronomical  ob- 
servations were  made,  the  positions  of  Earonga  and  Aberoorn  being 
taken  from  the  observations  of  the  Anglo-German  boundary  commis- 
sioners, and  Eisumu  from  the  Uganda  railway  survey. 

The  work  was  done  throughout  for  the  African  Trans-continental 
Telegraph  Company,  the  author  being  their  chief  surveyor.  As  far 
north  as  XJjiji  preliminary  surveys  were  made  by  plane-table,  and  these 
were  subsequently  oorrected  from  the  survey  of  the  telegraph  line, 

•  Map,  p.  108. 
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oatried  oat  frith  a  6-iiicli  tlieodolite  and  chain.  Between  Ujiji  and 
Eunmu  the  map  cannot  be  classed  as  other  than  a  ronte-aketoh,  a 
prismatio  oompass,  watch,  and  aneroid  barometer  being  the  only 
instniments  nsed.* 

Mnch  baa  already  been  written,  both  as  to  the  physical  aspect  and 
the  native  inbabitante  of  the  country  between  Usiaia  and  Eituta  at  the 
soath  end  of  Lake  Tanganyika.  Partionlarly  striking  ia  the  rooky  and 
monntainons  natnre  of  the  ooaat  north  and  sonth  of  Usisia,  termioatisg 
in  the  former  direction  at  the  well-known  preoipitoiis  landmark,  Mount 
Waller,  whence,  as  a  referenoe  to  the  map  will  show,  the  moiuitain 
range  trends  inland,  bo  that  if  we  start  from  Earonga,  along  the 
Stevenson  road,  we  meet  with  it  again  at  Mount  Yiraale.     Apart  from 


isolated  ranges  of  hills,  the  intervening  land  is  very  flat,  and  shows  at 
different  elevations  three  and  fonr  different  old  ooast-linee,  whioh  prove 


*  Mr.  Beringer  plotted  his  planG-table  aurvey,  VriBia  to  tJjijI,  on  the  acAle  of 
1  ;  250,000,  ftnd  hia  priamtitic-oompais  Burro}^,  Ujlji  to  Klsuma,  near  Port  Florence,  on 
the  ecnle  of  1  :  500,000.  The  pr  ism  atic-com  pass  aaivejr  van  enlarged  to  the  scale  of 
the  plane-table  surrey  acd  laid  down  on  a  sinnsoLdal  projection,  fixing  one  end  at 
Etiamn.  iTbo  plane-table  enrvey  wan  also  laid  down  on  the  projection  with  one  end 
fixed  at  Abercoro ;  tbe  other  met  at  UjijI,  and  tlio  imlnt  of  meeting  fell  within  some 
3  miantes  of  longitude  of  tho  position  observed  by  Mr.  Fotgosion  and  Dr.  Kohlachlitter. 
As  this  position  (20°  4U'  12")  is  about  2U  minutes  westward  of  the  hitherto  accepted 
position,  the  coincidence  is  not  only  remarkable,  bnt  supports  Uie  accuracy  of  tbe  very 
arduooR  piece  of  vorli  ■ncccssfnlly  accompHahed  by  Sir.  Beringer. 
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the  lake  to  Iiave  at  one  time  approached,  oi  evea  aotaally  waslied,  the 
base  of  this  range,  leaving  the  hills,  suoh  as  those  directly  north  of 
Deep  bay,  as  islands.  Whether  the  present  conditions  are  owing  to  the 
upheaval  of  this  part  of  the  lake  oi  its  seonlar  drying  ap  must  be  left 
to  the  theories  of  others;  oertain,  however,  it  is  that  the  forces  con- 
cerned reach  their  maximum  of  activity  at  long  but  well-defined 
intervals.  The  sharp  and  rooky  pinnacles  bordering  the  Nyika  plateaa 
as  seen  &om  Karonga  are  indeed  magnificent,  many  of  the  towering 
and  needle-like  points  being  quite  inaccessible. 

The  Tanganyika  plateau  traversed  by  the  Stevenson  road  reaches 
its  highest  points  at  Mambwe  and  at  Fwambo  pass  near  Abercom,  the 


OOBITFIKLDg, 


former  being  on  the  watershed  between  the  Saisi  river  draining  into 
Lake  Bukwa,  and  the  Chombezi  draining  via  Lakes  Bangweulu  and 
Uwem  into  the  Congo ;  the  latter  on  that  between  the  Baisi  and  Tan- 
ganyika. Hills  and  mountains  rising  right  and  left  of  the  Stevenaon 
road  make  the  scenery  at  plaoea  and  at  certain  times  of  the  year 
very  beautiful.  A  peculiar  sensation  is  felt  by  those  unused  to  the 
climbing  of  plateau  slopes  in  asceudiug  from  Earonga  :  what  look  like 
mountain  peaks  arc,  when  passed,  no  looger  visible,  and  this  occurs 
from  step  to  step,  as  it  were,  for  some  40  miles,  until  the  higher  slopes 
of  the  plateau  proper  are  surmounted,  and  the  hills  and  mount 
quite  to  one's  satisfaotion,  are  found  to  be  genuine  all  round.  The 
has  to  a  groat  extent  been  reconstructed,  and  waggons  can  ran 
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from  Fort  Hill  to  Tanganyika.  The  chief  stations  in  this  part  of  the 
territory  may  be  here  enumerated.  On  Deep  bay,  Lake  Nyasa,  there 
is  a  station  of  the  British  Central  Africa  Administration,  usually  filled 
by  one  European  only.  The  following  occur  along  the  Tanganyika 
plateau  road :  Karanga^  where  is  stationed  a  collector  of  the  B.C.A.A., 
contains  several  stores,  an  operating  station  of  the  African  Trans- 
continental Telegraph  Company,  and  a  branch  of  the  Livingstonia 
Mission,  the  headquarters  of  which  are  at  Eondowe,  behind  Mount 
Waller.  Fart  Hill  is  a  sub-collecting  station  of  the  B.C.A.A.,  with 
usually  one  European  resident.  Then,  as  we  cross  the  Nyala  stream 
into  North-Eastern  Bhodesia,  we  reach  Nyala,  a  sub-collecting  station ; 
but,  owing  to  its  seemingly  unhealthy  situation,  no  European  resides 
there.  Fife^  where  a  small  township  has  been  laid  out,  is  inhabited  by 
several  officers  of  North-Eastern  Bhodesia  Administration,  an  operator 
of  the  A.T.T.C.,  and  several  storekeepers  and  traders.  A  few  miles 
further  on,  and  on  the  left  of  the  road,  is  a  station  of  the  London 
Missionary  Society;  and  then  shortly  a  very  substantial  station 
belonging  to  the  African  Lakes  Trading  Corporation,  usually  the 
quarters  of  three  Europeans.  Mamhwe^  formerly  a  mission  station  of 
French  Catholics,  was  made  into  a  sub-collecting  station  of  the  N.E.B.A., 
then  sold,  and  has  now  no  fixed  resident,  but  is  much  used  as  a  rest- 
ing-place ;  it  is  situated  over  5000  feet  above  sea-level,  and  during  the 
months  of  June,  July,  and  August  is  very  bleak. 

Katoimhi^  another  station  of  the  London  Missionary  Society,  is  next 
met  with.  It  contains  a  church,  school,  shops,  and  houses  for  the  three 
or  four  Europeans  stationed  there.  Gardening  and  carpentry  are  taught, 
and. the  excellent  results  in  both  departments  are  very  much  appreciated 
by  the  residents  at  Abercom  and  elsewhere ;  nor  should  the  hospitality 
and  medical  care  ungrudgingly  given  by  its  inmates  to  the  numerous 
Europeans  continually  calling,  be  passed  over  without  commendation. 
Abercarn,  another  township,  situated  some  14  miles  from  the  south  end 
of  Lake  Tanganyika,  comes  next.  It  is  a  large  and  important  station, 
the  quarters  of  a  collector,  assistant-collector,  and  other  officers  of  the 
N.E.B.A.,  and  has  a  telegraph  office  of  the  A.T.T.C.,  besides  stores  and 
offices  of  several  trading  companies.  Near  by  is  Lake  Chiuta,  a  small 
and  picturesque  sheet  of  water,  the  haunt  of  many  ducks  and  geese  and 
other  wildfowl.  Eight  miles  further  on  the  road  commeiices  to 
descend,  and  Kituta,  on  Lake  Tanganyika,  is  reached,  or,  by  branching 
to  the  left,  the  new  station  of  Kasakalawe^  also  on  the  lake.  Between 
Kituta  and  the  lake  proper  a  mile  of  low  flat  country  intervenes,  sandy 
and  difficult  to  walk  on  in  the  dry  season,  and  a  quagmire  in  the  wet. 
Easakalawe,  on  the  other  hand,  has  the  advantage  of  a  dry  and  well- 
timbered  shore,  with  deep  water  a  few  feet  oflf  it  affordiDg  a  satisfactory 
shelter,  and  is  altogether  a  far  superior  place  to  the  older  Kituta.  At 
both  these  stations  Europeans  reside. 
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The  Taogaiifika  plateau  iB  well  timbered,  though  the  trees  are  not 
usually  of  large  oiioaiufeTeace.  In  places,  inoli  as  the  ravines  of  some 
of  the  moautaina  and  the  snrfaoe  of  the  Msuku  uplands,  areas  of  virgin 
forest  exist,  and  generally  along  the  banks  of  the  larger  stieams  trees  of 
immense  girth  grow.  A  prominent  exception  is  formed  by  the  banks  of 
the  large  and  swampy  Saist  river,  where,  on  aooount  of  the  flatneea  of  the 
land  and  the  ill-defined  banks,  the  country  is  usnally  flooded,  this  pre- 
venting the  growth  of  anything  but  reods  and  grass.  The  population  is 
peaceful,  but  close  to,  the  main  roads  it  is  praotioally  nil.  The  usual 
food-stnfis,  Buch  ae  maize,  millet,  sweet  potatoes,  peas,  beans,  eto.,  are 


grown.    Game  is  fairly  plentiful  off  the  roads,  and  mnoh  slaughtered  by 
the  natives  by  means  of  pits. 

Leaving  Eituta  and  following  the  lake  round  the  south-east  comer 
and  north  to  the  Oerman  station  of  Bismarckbnrg — formerly  Easanga — 
we  find  the  country  to  be  generally  broken  and  mountainous,  more 
especially  after  orossing  the  Anglo-German  boundary  at  the  Ealambo 
river,  from  which  point  it  was  found  impossible  to  take  the  telegraph- 
line  into  BismarokbuTg  without  olimbing  over  1000  feet  to  a  step  of  the 
plateau,  and  then  descending  again  very  steeply.  A  few  miles  from  the 
month  of  the  Ealambo  river  very  magnificent  falls  ooour,  a  large  volume 
of  water  falling  a  sheer  600  feet  or  more  over  a  rocky  lip  of  horseshoe 
shape.  It  then  winds  in  a  silvery  line  through  a  gradually  widening 
but  impenetrable  valley  with  progressively  lower  oli£&  until  it  reaches 
the  lake.     It  is  thus  impossible  to  see  the  foils  except  from  a 
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the  somewhat  steep  and  ragged  climb  to  the  upper  plateau  will  always 
well  repay  the  exertion,  as  plenty  of  water  flows  all  the  year  round. 
No  finer  falls,  not  excluding  those  of  the  Buo,  have  been  seen  by  the 
present  writer  during  the  ten  years  he  has  spent  in  Central  Africa. 

Bismarckburg,  which  is  shut  in  on  all  sides  by  mountains,  is  the 
southernmost  station  of  the  German  East  African  Administration  on 
Lake  Tanganyika.  A  fine  well-appointed  boma  or  fort  is  now  being 
built,  and  there  are  quarters  for  about  five  Oerman  officers  and  non- 
commissioned officers,  besides  a  few  traders  and  a  number  of  Sudanese 
and  other  soldiers.  As  at  Kituta,  the  heat  is  at  times  almost  over- 
powering— at  least,  to  those  whose  duty  takes  them  away  from  the  com- 
paratively cool  verandahs.  On  the  coast  between  Bismarokburg  and 
Ujiji  there  are  four  stations — Eala,  Eirando,  Utinta,  and  Ujiji — all 
occupied  by  the  Algerian  **  White  Fathers,"  and  possessing  fine  churches, 
schools,  and  other  stone  buildings. 

It  was  soon  apparent  that  the  telegraph  would  once  again  have  to  scale 
the  mountains  and  reach  the  plateau,  the  coast-line  north  of  Bismarck- 
burg  being  quite  impossible.  This  plateau  I  found  very  beautiful,  being 
high,  well  watered,  and  grass-covered  to  a  large  extent,  with  pretty 
hills  covered  with  grass  and  trees  rising  on  each  side;  the  country 
seemingly  fertile,  but  somewhat  sparsely  inhabited.  I  travelled  first 
along  the  country  to  the  east  of  the  telegraph-line,  following  a  native 
path ;  but,  finding  the  F wisi  and  its  tributaries  very  swampy,  I  decided  to 
keep  on  somewhat  rougher  country  to  the  west,  more  nearly  on  the  water- 
shed between  Tanganyika  and  the  Fwisi,  which  flows  into  Lake  Bukwa. 
As  it  was  imperative  to  again  skirt  the  lake  at  Karema,  I  had  reluctantly 
to  leave  this  high  ground  when  east  of  Eirando,  and  gradually  descend 
again  through  fairly  well-timbered  country.  The  natives  of  this 
district  are  well  clothed,  being  supplied  by  the  Arabs  with  coloured 
cloths,  white  calico,  and  beads,  in  exchange  for  the  rubber  collected  by 
them,  mostly  in  the  virgin  forest  which  fills  up  the  ravines  draining 
into  Lake  Tanganyika.  There  was  hardly  a  village  where  two  or  more 
of  these  born  traders  were  not  found.  As  is  the  case  with  nearly  all  the 
mountain-girt  lakes  of  Central  Africa,  the  tribes  inhabiting  the  shores 
are  different  from  those  on  the  higher  mountain  slopes  or  plateaux,  and 
were  it  not  for  the  presence  of  officials  at  Bismarokburg  and  Ujiji  they 
would  be  constantly  raiding  and  counter-raiding  as  of  old.  As  it  is, 
they  now  carry  on  a  more  or  less  friendly  barter  of  fish  on  the  one 
hand  for  salt  and  iron  on  the  other.  North  and  east  of  Earema  is  a  wide 
and  comparatively  flat  country,  generally  well-timbered,  but  swampy 
here  and  there  in  the  rainy  seasons  and  waterless  in  the  dry.  Mimosa- 
thorn  trees  abound,  and  giraffe  are  plentiful.  On  the  lake  and  in  the 
neighbourhood  of  Eatunka's  the  population  is  large.  This  Eatunka  is 
a  powerful  chief,  noted  for  the  murders  he  has  committed,  and  is  a 
constant  source  of  trouble  to  the  G^erman  officials. 
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Tbe  rongh  natora  of  the  oonntry  north  of  Eatnnka,  together  with 
the  oonfigoratioD  of  the  lake-«horea  and  the  BwampB  between  Earema  and 
Eatnnka,  again  neoeaaitated  the  oontinnanoe  of  the  earvey  on  the  higher 
land,  aiid  only  after  a  wide  extent  of  oonntry  had  been  examined  was 
it  possible  to  get  the  better  of  the  swamps,  virgin  forests,  and  a  number 
ol  extraordinarily  deep  ravines  or  canon^  that  bad  to  be  mantaaTred 
between  Kapurola  and  Hnlire.  The  natives,  too,  gave  oonstant  trouble, 
nWDbers  not  having  seen,  and  few  having  before  worked  for,  a  white 
man.  They  prefbrred  hunting  the  large  herds  of  elephants  and  other 
game  roaming  about,  or  ooUeoting  rttbber,  to  the  more  monotonous  and 
lestrieted  work  demanded  by  Europeans,  and,  being  well  armed,  they 


had  no  hesitation  in  saying  so.  They  are  well  clothed  in  Arab  olotbes, 
own  a  few  oattle  and  large  herds  of  goats  and  sheep,  while  their  villi^s 
are  extremely  well  stockaded.  They  do  not  paint,  but  the  women  wear 
large  ear  and  lip  rings.  Eaparola  is  a  big  and  quarrelsome  chief,  and 
has  likewise  given  considerable  trouble  to  the  Ujiji  officials.  When 
last  seen  by  the  author  he  was  a  refugee  a  few  mUes  up  the  right 
bank  of  the  Luajeri  river,  on  a  small  rising  ground  surrounded  by  an 
almost  impenetrable  swamp  of  reeds. 

The  Lugnfn,  Sfalagarasi,  and  Liuchi  rivers  all  overflow  their  banks 
and  are  very  swampy  in  the  rainy  season.  The  Halagarasi  is  probably 
the  largest  river  flowing  into  the  lake.  All  these  rivers  are  full  of 
crooodiles  and  hippopotamuses,  wbioh  in  the  rainy  season)are  found  near 
their  sonroes. 
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Between  Maswa  and  Ujiji  the  population  is  large,  and  the  country 
by  the  lake  opens  out,  terminating  at  Ujiji  in  undulating  ground. 
This,  however,  is  much  cut  up  by  sharp  and  comparatively  deep 
ravines,  the  nature  of  which  can  only  be  judged  by  walking  over  the 
country  away  from  the  winding  but  well-engineered  paths  of  the 
natives.  All  along  this  coast  swamps  at  lake-level  lap  into  the  land 
— just  dry  from  July  to  November  and  December,  and  impassable  the 
rest  of  the  year. 

Leaving  Ujiji  in  August,  1901,  the  expedition  crossed  a  minor  but 
still  swampy  branch  of  the  Luichi  river,  and  after  getting  over  some 
low  but  very  broken  country,  the  Luichi  itself,  at  a  place  where  it  had 
a  considerable  fall,  with  well-defined  banks  and  no  overflow.  Then  a 
mountain  with  steep  face  was  climbed,  and  a  lovely  and  cool  plateau 
reached,  densely  populated,  well  watered,  and  supporting  large  herds 
of  cattle.  The  natives  were  friendly,  wore  skins  and  copper  and  wooden 
bracelets,  of  which,  however,  the  latter  only  were  seen  by  the  author. 
Their  huts  were  particularly  well  constructed,  and  not  stockaded.  A 
descent  was  made  somewhat  abruptly^  and  with  much  reluctance,  to 
the  valley  of  the  Msukwe  river,  the  country  then  alternating  between 
grass-covered  and  well-wooded  land,  until  the  Malagarasi  was  reached 
on  August  31.  It  seemed  scarcely  smaller  than  when  crossed  at  its 
mouth.  After  crossing  the  river  and  following  up  its  left  bank  for 
some  distance,  sometimes  on  dry  and  other  times  over  muddy  land,  our 
route  left  it,  and  some  undulating,  well-timbered,  but  quite  dry  country 
was  crossed.  This  brought  us  to  the  Mugana  river,  quite  dry  at  the 
time ;  and  a  few  miles  further  on  the  Mtindi  was  crossed.  This,  in  the 
wet  season,  is  in  itself  5  miles  broad,  and  forms  a  huge  swamp,  extend- 
ing down  to  the  Malagarasi  and  up-stream  for  some  50  or  60  miles  or 
so  from  this  crossing.  The  Mtindi  was  crossed  at  a  favourable  place 
on  September  6,  and  even  here,  before  the  other  side  was  reached, 
seven  channels  had  to  be  crossed,  the  largest  300  yards  in  width,  and 
with  4  feet  G  inches  depth  of  water.  In  the  rainy  season,  the  entire 
country  between  the  Mugana  and  the  Mtindi  river  is  under  water — a 
width  of  14  miles,  with  a  maximum  depth  of  7  feet.  The  Mtindi  never 
dries  up,  and  is  only  fordable  at  one  or  two  places  for  about  three 
months  in  the  year.  This  far  from  pleasant  natural  barrier  divides  the 
people  of  Uha  on  the  right  bank  from  the  Wasumba  and  Wahinga 
tribes  on  the  left. 

Between  the  Mtindi  river  and  the  south  of  Smith  sound  of  the 
Victoria  Nyanza,  the  country  is,  apart  from  the  paths  and  native  clear- 
ings, largely  covered  with  an  almost  impenetrable  thorn  scrub.  The 
trunks  or  limbs  of  the  bushes  are  up  to  8  inches  in  diameter,  with  thick 
minor  branches  and  shoots,  the  whole  densely  interwoven  and  covered 
with  very  formidable  thorns.  In  the  dry  season  there  is  no  surface  or 
running  water  whatever,  the  natives  all  resorting  to  wells  dug  to  a 
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depth  of  ftbont  20  feet ;  needlesB  to  say,  that  towari^B  the  end  of  the  dry 
season  the  stuff  oontained  in  them  is  far  from  refreshing.  The  Eagoni 
river  is  seemingly  dry  for  five  or  six  months  dnrfng  the  year. 

The  vIllageB  are  generally  large  and  well  kept,  the  natives  peaceful 
and  well  clad.  They  trade  largely  in  oonjunotion  with  the  Tahora 
Arabs,  for  whom  they  travel  great  distances  in  search  of  ivory.  Cattle 
are  plentifnl,  and  are  all  of  the  hnmped  variety.  The  Swahili  language 
is  nnderstood  by  nearly  all  the  elder  men,  headmen,  and  chiefs. 
Between  the  Utindi  river  and  Smith  sound,  the  author  found  most 
encouraging  signs  of  civilization — more,  indeed,  than  he  hod  previously 
witnessed  in  Central  Africa.     The  chiefs  are  designated  "  Sultani." 


Eapala  village — formerly  Ghiya— was  visited  by  Spebe  and  Grant 
in  1861,  and  by  Stanley  in  1876.  Here  hilly  country  commences,  the 
hills  being  well  covered  with  timber,  the  plains  alternating  between 
grass  and  the  aforementioned  thorn  scrub,  the  former  swampy  in  the 
rains.  Between  Ngombe  and  Mpina  villages,  the  country,  which  is 
drained  directly  into  Smith  sound,  is  dotted  over  with  low  timber  and 
grass-covered  hills.  It  is  nearly  all  very  rocky,  with  boulders  of  gneiss, 
and  is  so  flat  that  practically  all  the  plains  up  to  the  lower  slopes  of  the 
hills  are  under  water  dnring,  and  for  some  time  after,  the  rains.  The 
ground  crossed  in  September  was  bard  baked,  and  so  oraoked  that, 
after  a  carefal  mental  calculation,  the  void  made  by  these  fissures  was 
found  to  exceed  the  area  of  the   earth    sarface.      The    heat,  with   the 
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unpleasant  and  distorting  "vibrations  of  the  atmosphere  above  thcse^ 
parohed  plains,  together  with  the  enforced  hlowncss  of  onr  progress, 
rendered  travel  anything  but  a  pleasure.  It  was  impossible,  except 
at  long  intervals,  to  satisfy  the  intense  thirst  of  the  caravan,  and  then, 
with  what  I  Game,  curiously,  was  plentiful,  cstriches,  Oazella  Thomsoni, 
and  topi  being  most  in  evidence. 

Further  on  the  plains,  undulating  somewhat,  became  at  parts 
densely  populated,  and  immense  herds  of  cattle  were  eveiy where  seen, 
all  seemingly  plump  and  in  good  condition,  though  apparently  being 
fed  only  on  the  very  dry  grass  then  existing.  At  places,  of  course,  e.g, 
at  Stuhlmann  sound  and  the  other  point  of  Smith  sound,  the  route 
led  close  to  water,  and  then  green  vegetation  could  be  found  all  the 
year  round.  The  natives  were  now  found  to  wear  little  or  no  calico  or 
cloth,  but  were  more  or  less  clothed  in  skins.  Stony  kopjes  are  freely 
dotted  about  this  land,  and  huts  and  lean-to's  are  built  on  them.  The 
Simiyu,  a  large  river  with  flowing  water,  was  crossed  15  miles  from 
Nassa,  a  station  of  the  Church  Missionary  Society.  The  station  had 
then  a  cleric%l  and  a  lay  miFsionary,  the  former  being  away  at  the 
German  station  of  Mwanza  at  the  time  of  my  visit.  The  buildings  had 
seen  better  days,  and  little  missionary  influence  seems  to  have  made 
itself  felt  among  the  natives. 

After  a  much-appreciated  rest  of  two  days,  a  further  start  was  made 
along  the  shores  of  Speke  gulf.  The  country  scon  became  less  flat, 
1  ising  perceptibly  away  from  the  lake,  and  becoming  covered  with  bush 
and  timber.  It  was  thinly  populated  except  close  to  the  lake,  and 
seemingly  dry  and  waterless  inland.  Croesing  the  river  Balagete,  in 
which  a  considerable  body  of  water  was  flowing,  the  caravan  traversed 
a  flat,  and  in  the  rainy  season  swampy,  country,  now  intersected  by 
cracks,  and  then  crossed  the  Luwana,  a  nearly  dry  but  broad  and  deep 
river-bed  at  the  foot  of  a  mountain  range.  The  numbers  and  variety  of 
game  seen  in  this  plain  were  almost  incredible — buffalo,  gnu,  hartebeeste, 
water-buck,  topi,  mswala,  Gazella  Qranti  and  Thomsoni^  and  immense 
herds  of  zebra  predominating.  Climbing  the  escarpment,  we  reached 
Kiteresia  village,  and  then  proceeded  over  grassy  and  undulating  plateau 
lands,  well  watered  and  thickly  populated.  A  descent  was  made  from 
Madutu  village,  and  another  very  large  but  better-drained  plain  was 
reached,  containing  miles  upon  miles  of  grass  land  teeming  with  game, 
and,  best  of  all,  without  cracks.  Somewhere  about  the  middle  of  the 
plain  an  island  of  thick  thorn  scrub  was  seen,  and  from  it,  to  every 
one's  surpiise,  a  number  of  natives — afterwards  found  to  be  refugee 
Sotik  people — issued,  carrying  long  swords  and  formidable-looking 
Masai  spears.  They  were  nude,  painted  with  plain  and  coloured  clay, 
the  men  averaging  over  6  feet  high.  They  advanced  towards  the 
caravan,  all  the  members  of  which,  except  the  writer,  were  unarmed. 
This,  onr  nnwarlike  appearance,  and  the  evident  surprise  expressed, 
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together  with  a  large  quantity  of  meat  we  had  with  us,  saved  the  day, 
as  not  a  single  word  oonld  be  understood  between  the  two  parties,  all 
snbseqnent  oommnnication  being  carried  on  by  signs,  a  very  hnmorous 
spectacle.  Even  such  words  as  fire,  water,  river,  oommon  over  a  large 
area  of  Africa,  were  in  every  case  used  by  the  writer's  cosmopolitan 
caravan  without  any  sign  of  recognition  on  the  part  of  our  new  acquaint- 
ances. Their  hair  was  made  up  into  two  or  three  pigtails  slightly 
erect,  greased,  and  thickly  coloured  with  brilliant  vermilion,  making  a 
distinctly  fantastic  coiflfure. 

After  climbing  up  the  face  of  another  very  steep  escarpment,  the 

village  of  Mutaga  was    reached,  and  it  became   evident  that    the 

natives  now  saw  a  white  man  for  the  first  time.     Continuing  along 

the  well- watered  and  timbered  plateau,  broken  by  outcrops  of  gneiss, 

on  which  we  found  a  fairly  large  population,  we  made  another  descent, 

and  crossed  a  well-timbered  valley  drained  by  the  large  river  Mala. 

This  river  was  found  to  divide  two  by  no  means  friendly  tribes,  for 

whilst  encamped  at  Mama's  village  on  the  right  bank  we  saw  a  small 

foraging  party  return  from  a  stealthy  visit  to  some  villages  on  the 

other  side,  carrying  spears,  bows,  and  poisoned  arrows,  and  having 

amongst  their  number  some  badly  wounded  men,  one  with  an  arrow 

through  his  chest.    About  here  the  topi — an  antelope  probably  nearly 

akin  to  the  hartebeeste — and  marabout  stocks  were  everywhere  visible. 

Another  stiff  climb  up  the  face  of  the  escarpment  brought  us  to  a 
large  grass-covered  undulating  plateau,  with  a  gradual  slope  towards 
the  west,  as  usual  well  watered,  and  fairly  thickly  populated  by  the 
Walianjoka  tribe,  who  possessed  immense  herds  of  cattle.  Beyond 
Utende  village,  a  well-timbered  but  uninhabited  country  was  met 
with,  and,  apart  from  a  party  of  professional  elephant-hunters,  no 
natives  or  villages  were  met  with  until  the  large  Mori  river  was  crossed. 
In  this  solitude  large  herds  of  elephants  made  their  home,  roaming 
about  the  country  both  on  the  level  ground  and  on  the  steep  slopes 
of  the  higher  portions  of  the  escarpment  to  the  east.  After  crossing 
the  Mori  river  we  mounted  gradually  to  the  higher  slopes  of  the 
plateau,  which  were  again  undulating,  grassy,  and  especially  well 
watered.  The  natives,  a  different  tribe  from  those  beyond  the  Mori,  were 
found  to  be  quite  nude,  both  male  and  female,  the  former  elaborately 
painted.  Their  villages  were  all  enclosed  by  mud  walls  about  18 
inches  thick  and  some  5  feet  in  height,  the  huts  primitive,  and 
built  largely  of  solid  mud.  The  soil  about  here  is  of  a  brilliant  red. 
Immense  herds  of  cattle,  goats,  and  sheep  thrive  well.  The  size  of 
these  savages,  and  the  brilliant  and  variously  coloured  patterns  painted 
on  their  /aces,  together  with  an  easy  and  withal  graceful  bearing^  make 
an  imposing  impression,  while  their  countless  numbers  make  them  a 
formidable  tribe.  During  this  time  great  difficulty  was  found  in  keeping 
on  friendly  terms  with  the  natives  and  at  the  same  time  feeding  the 

p  2 
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carriers ;  language  on  both  sides  was  quite  unintelligible,  and,  to  com- 
plicate matters,  calico,  coloured  cloth,  and  beads  were  in  such  plenty 
as  to  be  quite  at  a  discount  among  them. 

A  gradual  descent  to  Kavirondo  bay,  with  a  dense  population  on  all 
sides,  brought  us  to  the  Kavirondo  tribe  proper,  very  similar  to  those 
of  the  mud  walls,  their  dress  being  quite  the  same,  while  they  owned 
large  herds  of  cattle  as  before.  It  very  soon  became  evident  that  a 
white  man  was  now  no  longer  a  stranger,  though  not  until  the  swampy 
and  papyrus-grown  shores  of  Kavirondo  bay  had  been  well  rounded  and 
Kisumu  nearly  reached  was  there  any  outward  appearance  to  indicate 
that  the  great  Uganda  railway  was  already  laid  to  within  some  40 
miles  of  the  Lake,  or  even  that  white  men  were  only  a  few  miles  in  front. 

Kisumu,  the  terminus  of  the   Uganda  railway,  was  reached  on 
October  28,  1901. 


THE   EASTERN  BORDERLANDS  OF  KIKUYU.* 

By  Captain  B.  DIOESON.  R.A. 

Between  Nairobi,  the  capital  of  the  Ukamba  Province  of  British  East 
Africa,  and  the  Meranga  district  south  of  Mount  Kenya,  the  country 
consists,  for  the  most  part,  of  a  fairly  level  triangular  plateau,  enclosed 
between  the  Kikuyu  cultivated  lands  on  the  north-west,  the  Kamahua 
and  Boinzero  ranges  on  the  east,  and  Doinyo  Sabuk  on  the  south,  though 
in  the  last  direction  a  part  of  the  same  plateau  extends  to  the  Lukenya 
and  Mwar  hills.     The  surface  slopes  from  west  to  east  and  is  drained 
by  numerous  streams  flowing  in  deep  beds  to  the  Athi  or  Tana.     Both 
the  Athi  itself  and  the  Thika,  a  tributary  of  the  Tana,  make  their  exit 
between  Doinyo  Sabuk  and  the  Boinzero  range,  both  becoming  broken 
by  rapids  and  flowing  in  deep  rifts  as  they  enter  the  more  hilly  country 
to  the  east.    At  the  north  end  of  the  plateau  the  streams  pass  either 
through  gorges  in  the  Kamahua  range  or  to  the  north  of  this.    All 
these  rivers  take  their  rise  in  the  Kikua  (Kikuyu)  hills,  from  which 
innumerable  streams  flow  down  in  deep  narrow  gorges,  and  on  uniting 
in  the  plain  at  first  form  papyrus-covered  marshes,  but  are  subsequently 
confined  in  regular  channels,  eventually  dropping  by  waterfalls  or  rapids 
into  valleys  or  canons  100  feet  deep  and  varying  in  breadth  from  200  to 
800  yards.     The  actual  river-banks  are  covered  with  large  trees,  but 
the  valley-sides  are  rough  and  rocky,  covered  with  mimosa  trees,  long 
grass  and  bush,  which  extend  for  a  little  distance  over  the  plain  above. 
Daring  the  rains  the  streams  rise  to  a  great  height,  in  the  case  of  the 
Athi  30  feet  in  places,  so  that  any  attempt  to  make  bridges,  except  for 
foot  traffic,  would  be  a  costly  undertaking. 


•  Map,  p.  108. 
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The  surface  of  the  plateau  is  flat,  grassy,  and  treeless,  mostly  in- 
undated during  the  rains,  with  a  black-ootton  soil  which  cracks  badly 
in  the  dry  season,  and,  in  places,  quantities  of  small  stones.  Large 
numbers  of  game  frequent  these  plains.  The  watershed  between 
the  Athi  and  Thika  is  almost  imperceptible,  but  on  reaching  the 
latter,  the  country  changes  in  character,  the  vegetation  becoming  quite 
tropical.  North  of  the  Thika  the  plain,  which  slopes  a  little  to  the 
north,  is  rougher  than  further  south,  and  in  the  direction  of  Kenya, 
patches  of  long  grass  and  stumpy  trees  give  the  country  the  appear- 
ance of  a  deserted  orchard. 

The  Kikua  hills  run  out  towards  the  plain  in  a  series  of  narrow 
spurs,  with  a  direction  from  north-west  to  south-east,  separated  by 
gorges  100  to  150  feet  deep.  Wherever  the  surface  is  flat  swamps  are 
found,  probably  owing  to  the  enormous  rainfall,  but  they  could  be 
easily  drained.  Where  not  cultivated,  they  are  covered  with  a  thick 
growth  of  Sodom-apple  and  long  grass,  and  are  sparsely  timbered, 
except  along  their  margin,  where  a  thin  fringe  of  forest  divides  them 
from  the  plain.  This,  probably,  once  extended  over  the  hills,  but  has 
been  destroyed  by  the  annual  grass  burnings.  At  one  time  all  the  hills 
were  cultivated,  but  since  the  famine  a  few  years  ago,  the  Wakikua 
have  moved  to  the  west,  leaving  the  eastern  side  of  the  highlands 
uninhabited,  although  there  are  still  some  few  potato  patches,  and 
bananas  still  grow  by  the  watercourses.  The  soil,  which  has  been 
formed  from  the  volcanic  rocks  of  which  the  hills  are  composed,  only 
needs  cultivating  to  grow  almost  anything,  while  all  the  main  streams 
are  perennial.  The  climate  is  raw  and  cold  at  night,  with  heavy 
dew  on  the  hills,  but  generally  hot  by  day.  Travelling  is  difficult, 
except  by  the  tracks  following  the  spurs,  which  the  Wakikua  use  in 
visiting  the  plains.  There  is,  however,  a  fairly  good  road  from  Nairobi 
to  the  Meruka  country,  and  though  the  river  gorges  are  an  obstacle, 
the  streams  are  all  fordable.  Fuel  and  wood  of  any  sort  are  very 
scarce.  There  is  no  four-footed  game,  but  quantities  of  guinea-fowl 
and  partridges.  The  natives,  though  seemingly  friendly,  are  apt  to  be 
treacherous.  They  never  appear  to  cultivate  much  more  than  they 
require  for  their  own  wants,  and  they  have  consequently  very  little 
spare  food  to  barter.  The  women  work  in  the  fields,  but  the  men  clear 
the  ground,  cut  wood,  and  build  houses,  the  boys  tending  the  stock, 
which  consists  of  cattle,  goats,  and  sheep.  The  women  wear  leather 
aprons,  and  adorn  themselves  with  iron  or  brass  wire  bracelets  and 
garters,  as  well  as  with  beads  and  earrings ;  but  the  men  wecur  prac- 
tically no  clothes,  except  sometimes  a  loose  blanket.  They  carry  a  spear, 
sword,  and  knobkerry,  and  (near  Meruka  and  Mbirri)  bows  and  poisoned 
arrows. 

Owing  to  the  hostility  of  the  natives  of  Meruka,  it  was  impossible  to 
traverse  this  district  thoroughly,  but  it  appears  that  the  passage  from 
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the  oultivated  hills  to  the  plains  is  here  more  gradual,  there  being  no 
dividing  line  of  forest. 

The  long  range  of  hills  whioh  forms  a  wall  between  the  Athi 
plains  and  the  lower  Tana  valley  is  dry,  rocky,  and  bush-covered,  with 
the  exception  of  the  north-west  slopes  of  Kamahua,  whioh  are  covered 
with  bean-fields  and  villages.  They  are  thickly  wooded  on  the  east, 
but  grassy  on  the  west  except  along  the  water-courses.  There  is  very 
little  water  in  the  dry  season,  and  what  little  there  is  runs  down  on 
the  north-east  side  into  the  Tana.  There  are,  however,  some  large 
flats  below  the  south-west  slopes  of  Boinzero,  which,  by  the  aid  of  a  few 
dams  for  irrigation,  could  be  made  into  fine  farm  land.  The  hills  are 
covered  with  quartz,  but  no  sign  of  metals  was  seen. 

•  Korth  of  the  Tithara  the  plain  gives  place  to  small  hills  and  valleys. 
With  cultivation  and  villages  interspersed  with  bush,  which  continue 
till  we  reach  Mbirri.  This  country  is  not  so  well  drained  as  further 
south,  most  of  the  valleys  containing  wide  and  deep  swamps,  which 
appear  never  to  dry  up,  as  they  are  fed  by  numerous  springs  in  the  hills 
round  Kinankop.  The  country  is  very  fertile,  and  with  a  little  labour 
would  grow  almost  anything,  but  there  is  practically  no  wood,  only  an 
occasional  big  tree,  though  higher  up  towards  Kinankop  large  belts  of 
forest  are  said  to  occur.  In  places  the  hills  are  rocky,  and  form  pre- 
cipitous gorges  overhung  with  trees  and  creepers.  The  principal  river 
is  the  Maragua,  whioh  runs  due  east  from  Kinankop.  It  forms  a  series 
of  rapids,  and  on  crossing  the  Mbirri  road  runs  through  a  canon  200 
feet  deep,  but  this  soon  opens  out  into  a  flat  valley  covered  with  culti- 
vation and  villages,  the  river  being  here  fringed  with  large  trees. 
There  are  a  few  deep  fords  at  long  intervals. 

North  of  the  fort  at  Mbirri  is  a  long  range  of  hills  running  from 
west  to  east,  with  the  three  prominent  peaks,  Katuri,  Kanjuyii,  and 
Kanbicho.  It  is  bounded  on  the  south  by  the  Marathwa  and  on  the 
north  bj  the  Tana,  these  two  rivers  uniting  at  the  foot  of  Kanbicho. 
The  hills  are  rough  and  rocky,  strewn  with  quartz  boulders  and  covered 
with  bush,  and  as  there  is  no  water  on  them  it  is  unlikely  that  they 
could  be  of  much  use  for  agriculture.     They  are  uninhabited. 

North  of  the  Tana  we  find  the  Meranga  country,  a  large  district 
extending  up  to  Mount  Kenya — or,  as  the  natives  call  it,  Miru — ^which 
lies  some  60  miles  away  to  the  north-north-east.  The  country,  which 
near  the  Tana  is  level,  afterwards  rising  gradually  in  a  series  of  small 
hills,  is  very  rich  and  fertile,  and  is  covered  with  villages,  beans  and 
bananas  being  the  chief  products.  Famine  and  drought  are  un- 
known. The  Tana  is  said  not  to  overflow  here  in  the  rains,  although 
the  country  for  some  2  or  3  miles  is  level  with  its  banks.  Toi^ards 
the  west,  and  up  the  slopes,  cultivation  gives  place  to  scrub  and 
Sodom-apple.  Manga,  the  chief  of  Meranga,  lives  in  a  large  village 
about  a  mile  north  of  the  Tana,  and  is  a  very  friendly  old  man.     His 
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village,  once  a  great  Blave-trading  centre,  is  still  a  great  centre  for  the 
native  caravans  which  go  into  northern  Meranga  and  the  Wanderobo 
country  for  ivory.  There  are  good  roads,  used  by  the  natives  when 
driving  their  cattle  from  one  grasdng-ground  to  another. 

To  the  south-east  of  Meranga,  a  wide  grassy  plain,  relieved  here  and 
there  by  bush-covered  hills,  extends  to  the  Tana.  It  is  marshy  in  the 
rains,  but  was  absolutely  dry  when  I  crossed  it.  The  Rupiangasa,  which 
traverses  the  centre  of  the  plain,  is  a  largish  river.  The  lower  ground 
is  mostly  black-cotton  soil,  which  gives  place  on  higher  levels  to  red  soil. 
There  is  thick  bush  for  about  a  mile  on  each  side  of  the  Tana,  with 
large  tropical  trees  on  the  river-banks.  South  of  the  Tana  the  country 
slopes  up  to  the  Ithanga  hills,  most  of  the  watercourses  being  dry  in  the 
dry  season,  but  torrents  during  the  rains.  Game  is  here  plentiful.  To 
the  south,  on  each  side  of  the  Thika,  there  is  very  dense  thorn  bush, 
the  natives  never  coming  here  for  fear  of  the  numerous  rhinoceros.  At 
the  northward  turn  of  the  Thika  there  are  some  very  curious  needle- 
like hills,  each  formed  of  a  solid  mass  of  rock.  The  water-parting 
between  the  Tana  and  Athi  is  ill-defined,  but  further  east  the  ground 
slopes  gradually  upwards  from  the  Tana  to  the  group  of  hills  com- 
mencing with  Kangondi,  whence  again  a  long  sloping  plateau  falls 
south-east  to  Kitui,  beyond  which  a  more  sudden  slope  occurs.  This 
plateau  is  broken  by  several  watercourses  (some  dry),  all  leading  to  the 
Tiva,  itself  for  the  most  part  a  dry  river-bed  which  is  at  last  lost  in  the 
sands  some  100  miles  down.  In  the  dry  season,  all  these  streams  merely 
form  pools  of  stagnant  water,  which  are  nearly  always  salt  and  undrink- 
able.  There  are  very  few  fresh  springs  in  the  country.  The  surface 
covering  varies  between  bush,  grass,  and,  finally,  forest,  till  the  river 
marked  '*  Y ''  in  the  map  is  reached.  On  the  south-east  side  of  this 
stream  (which  has  a  dry  bed  with  salt  pools  at  intervals,  Ijing  in  a 
deep,  wide  valley)  cultivation  commences  and  continues  in  patches  up 
among  the  hills  to  the  north-east,  near  the  huts  and  villages  of  the 
Wakamba.  Wood  is  scarce,  and  the  soil  is  mostly  red  and  sandy,  with 
much  quartz  and  mica. 


THE  VOYAGE  OF  THE  "GAUSS"  FROM  CAPE  TOWN 

TO  KERGUELEN. 

The  second  number  of  the  joint  publication  of  the  Geographical  and 
Oceanographical  Institutes  at  Berlin  is  devoted  to  the  reports  sent  home 
from  Eerguelen  by  the  German  Antarctic  Expedition.  These  show  an 
excellent  record  of  solid  work  on  the  vojage  of  the  Gauss  from  Cape 
Town  to  Kerguelen,  and  they  contain  some  interesting  particulars  of 
the  voyage  and  the  vessel. 

The  stay  at  Cape  Town  was  somewhat  longer  than  was  anticipated, 
as  the  ship  was  leaking  considerably,  and  a  good  deal  of  caulking  had 
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to  be  done.  The  ventilaiing  arraDgements  had  to  be  supplemented,  and 
large  additional  purchases  of  crockery,  glass,  and  laboratory  apparatus 
had  to  be  made  to  supply  the  loss  by  breakage,  so  that  it  was  Decem- 
ber 7  before  the  ship  was  ready  to  leave. 

It  is  pleasant  to  read  Prof,  von  Drygalski's  hearty  appreciation 
of  the  courtesy  and  kindness  shown  to  the  expedition  when  at  Cape 
Town,  not  only  by  their  compatriots,  but  by  the  colonial  and  military 
authorities  and  the  scientific  societies.  Various  changes  were  made  in 
the  crew  before  sailing,  and  some  at  least  of  the  new  recruits  were  not 
of  German  nationality. 

Bad  weather  was  frequent  on  the  twenty-four  days'  voyage  to 
Kerguelen,  but  it  was  found  possible  to  take  thirteen  soundings,  the 
particulars  of  which  it  is  worth  while  to  reproduce,  translating  the 
metric  depths  and  Centigrade  temperatures  to  our  familiar  units. 


Lat. 

& 


37«>  41' 
39°  42* 
40°  0' 
42°  30' 
43°  4' 
44°  18' 
44°  41' 
46°  18' 
46°  48' 
46°  40' 
47°  12' 
47°  46' 
47°  51' 


Long. 
E. 


20°  47' 
24°  49' 
27°  13' 
33°  45' 
36°  22' 
41°  48' 
43°  54' 
48°  51' 
50°  31' 
51°  23' 
58°  8' 
61°  23' 
66°  32' 


Depth  in 
futnomB. 


2570 
1676 
1706 
2780 
1980 
1342 

995 
1020 
1277 

149 
2674 
2512 

210 


Bottom 

temp. 

FAhr. 


34°-2 

36°0 

36°0 

36°  9? 

34°-4 

35°8 

3G°-3 

35°-8 

35°-4 

32°-4 
32°-6 
35°-4 


SallnitT 
per  mille. 


34-65 
34-69 
34-67 
3451 
34-56 

34-51 
34  58 
34-56 
33-84 
34-45 

33-91 


Deposit. 


Traces  of  globigerina. 
Globigerma  ooze.    Much  clay. 


»i 


n 


•   n 


Globigerina  ooze  and  volcanic  sand. 
Volcanic  mud. 

Coarse  pieces  of  volcanic  rock. 
Globigerina  ooze  and  volcanic  material. 

f»  »  »»  »» 

Hiird  ground. 


These  depths,  though  not  great,  are  considerable,  and  they  are 
important  as  occurring  in  places  where  almost  no  soundings  had  been 
made  previously. 

As  the  Crozet  islands  lay  right  in  the  route  of  the  Gauss,  it  was 
resolved  to  attempt  a  landing  on  one  of  the  group,  a.  feat  that  has  been 
rarely  attempted,  and  still  more  rarely  accomplished.  On  Christmas 
Day,  1901,  the  landing  was  made  on  Possession  island,  in  one  of  the  ten 
little  bays  which  indent  that  part  of  the  coast  which  stretches  from 
south-west  to  north-east.     Of  the  landing  Prof,  von  Drygalski  says — 

**  Outside  the  bay  we  were  caught  by  a  whirlwind  rushiDg  out 
from  the  valley  leading  down  to  the  bay,  and  lashing  the  water  into 
foam ;  then  we  came  into  quiet  water,  between  far-reaching  fronds  of 
tangle  (D'Urvillia),  and  landed  easily  and  safely  on  a  low  basalt  rock, 
amongst  slumbering  sea-elephants,  marshalled  troops  of  donkey  pen- 
guins, white  ChioD8B  fluttering  round  devoid  'of  fear,  cormorants  and 
storm-fowls   skimming  swiltly  over  our  heads— in  short,  we  stepped 
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into  an  idyll  of  wild  oreaturee,  which  said  clearly  enough  that  no  human 
foot  had  ever  before  trod  this  solitary  strand,  whose  inhabitants  re- 
sented the  intrusion,  if  at  all,  only  by  helpless  moyements.  The  sea- 
elephants  raised  their  heads,  and  roared  when  one  almost  trod  on  them, 
the  penguins  marched  forward  a  short  distance  supported  by  their  tails, 
and  the  ChionsB  ran  a  few  steps  only  to  settle  on  the  nearest  stone." 

Time  was  short,  and  the  scientific  staff  of  the  Oauss  lost  none  in 
sentiment.  Specimens  of  everything  the  island  afforded,  animate  or  in- 
animate, were  speedily  gathered,  and  very  interesting  collections  they 
proved  to  be  when  examined  at  leisure  by  the  various  specialists.  The 
island  ¥ras  of  volcanic  formation,  alternate  layers  of  tuff  and  basalt; 
but  the  gentler  slopes  and  level  places  were  thickly  clothed  with  vegeta- 
tion, especially  mosses,  which  in  parts  formed  morasses  difficult  to  cross. 
The  visit  only  lasted  a  few  hours,  and  the  voyage  was  resumed, 
Eergnelen  being  reached  on  the  last  day  of  the  year. 

The  Oaus8  was  again  leaking,  the  sound  of  the  water  washing  about 
under  the  plates  of  the  engine-room  floor  having  sometimes  been  quite 
distressing ;  but  there  was  no  real  danger  at  any  time,  and  the  leaking 
was  stopped  while  the  vessel  lay  at  the  island.  Instead  of  meeting  the 
steamer  from  Sydney,  and  the  Kerguelen  Land  party  at  Three  Island 
harbour  in  Boyal  sound,  the  Oausa  only  found  a  German  flag  fluttering 
over  a  message  which  stated  that  the  station  was  established  in  Obser- 
vatory bay,  on  the  site  of  that  occupied  by  the  British  transit-of-Yenus 
party.  Hither  the  ship  went,  and  found  the  Kerguelen  party  very 
imperfectly  installed  and  the  Australian  steamer  gone,  leaving  the  coal 
and  stores  on  the  beach.  Hard  work  was  the  lot  of  all  on  board  in 
loading  up  the  Gauss  for  her  southward  voyage,  and  finishing  the 
house  and  observatory  for  the  party  who  stayed  behind  to  carry  on 
simultaneous  magnetic  and  meteorological  observations.  In  addition 
to  Herr  Enzensperger  and  Dr.  Luyken,  the  magnetician  and  meteoro- 
logist, with  a  sailor  who  accompanied  them,  the  biologist  of  the  Oauss, 
Dr.  Worth,  stayed  at  Kerguelen  with  a  second  sailor,  making  up  the 
number  of  the  land  party. 

The  Oauss  had  on  board  altogether  over  400  tons  of  coal,  158 
tons  of  it  Welsh,  209  tons  New  Zealand,  and  40  tons  of  anthracite 
for  the  stores  and  for  the  land  station,  which  it  was  hoped  to  establish 
in  the  Antarctic  region.  The  provisions  on  board  would  supply 
full  rations  until  August,  1904,  while  the  vegetables  would  last 
much  longer ;  so  that,  taking  into  account  the  fresh  seal  and  penguin 
meat  sure  to  be  met  with,  there  is  no  fear  of  want  for  three  years  at 
least.  All  the  equipment  and  the  ship  herself  were  absolutely  satis- 
factory. The  sledge-dogs  taken  on  board  at  Kerguelen  were  in  the  best 
condition,  and  greatly  ipleased  the  leader  of  the  expedition.  With  the 
highest  hopes  and  the  greatest  confidence  in  themselves  and  their  plans, 
the  expedition  left  Kerguelen  on  January  31,  1902,  straight  for  the 
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unknowD.  The  plan  inolnded  a  possible  landing  on  Heard  island,  and 
then  a  straight  run  for  the  position  of  Wilkes*  Termination  Land, 
whence  the  edge  of  the  ice  was  to  be  followed  westward,  and  the  first 
opportunity  taken  to  get  south.  The  place  of  the  wintering  station 
Dr.  V.  Drygalski  promises  to  tell  when  he  comes  back.  It  is  interesting 
to  note  that  the  Gaiiaa  is  the  first  ship  to  attempt  to  follow  the  alleged 
track  of  Morrell,  whose  vague  narrative  showed  that  he  claimed  to  have 
passed  from  near  Enderby  Land  far  southwards,  emerging  in  Weddell 
sea.  The  Kerguelen  station  is  to  remain  in  activity  until  March  1, 
1903,  from  which  date  the  members  will  be  ready  to  embark  at  short 
notice  when  sent  for  from  Australia. 

The  dispatches  which  made  up  this  most  interesting  report  were 
brought  from  Kerguelen  on  April  2  by  the  Grerman  steamer  Essen^ 
which  called  specially  on  a  voyage  from  the  Cape  to  Australia. 

The  greatest  credit  is  due  to  the  authorities  in  Berlin  for  so  promptly 
publishing  these  full  reports,  illustrated  by  photographs  and  maps,  for 
it  is  surely  a  record  in  scientific  publication  that  reports  ¥nitten  in 
Kerguelen  in  April  should  be  published  in  Berlin  in  August. 


YOLA. 

By  Captain  F.  H.  RXTXTON. 

The  accompanying  sketch  shows  the  country  situated  on  the  upper 
Benue,  now  designated  as  the  province  of  Yola.  This  part  of  Northern 
Nigeria  fell  under  our  sphere  of  influence  by  the  Anglo-German  Agree- 
ment of  1893,  and  was  efiectively  occupied  in  September  of  last  year. 
The  routes  were  roughly  sketched  during  the  dry  season  of  1901-1902. 
Barth  was  the  first  to  enter  this  country,  in  1851,  coming  from 
Kukawa,  the  then  capital  of  Bornu ;  he  was  only  allowed  to  remain  a 
week,  being  forced  to  return  by  Mohammed  Lowel,  a  half-brother  of  the 
present  Emir.  Since  then  many  travellers  have  given  descriptions  of 
their  travels  through  Adamawa,  notably  Dr.  Passarge.  All,  however, 
were  compelled  to  follow  the  main  trade  roads,  and  never  penetrated 
into  these  mountain  fastnesses  where  the  pagan  aborigines  still  hold 
their  own  against  the  Mohammedan  Fulani  raiders.  The  ethnology  of 
these  various  peoples — Mumuyes,  Battas,  Beres,  etc. — untouched  by 
outside  influences,  would  be  of  the  greatest  interest,  and  would  well 
repay  study  on  the  part  of  competent  observers.  The  physical  features 
of  the  country  may  be  briefly  described  as  consisting  of  the  basin  of  the 
Benue,  with  hills  running  in  more  or  less  parallel  ranges  to  the  course 
of  the  river.  These  ranges  increase  in  height  as  they  recede  from  the 
river  until,  in  the  south,  they  reach  the  dignity  of  mountains  and  form 
the  watershed  of  the  Benue  and  Atlantic  streams.  These  hills,  granite 
in  composition,  are  mostly  barren  and  devoid  of  verdure ;  for  though 
their  summits  and  slopes  are  often  inhabited  by  wild  pagan  tribes,  their 
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oultivation  is  mostly  done  in  the  small  seoluded  valleys  that  abonnd  in 
these  mountain  masses.  The  flat-topped  hill,  so  charaoterisiio  of  Afrioa, 
and  especially  of  the  valley  of  the  Niger,  is  hardly  seen,  though  single 
sugar-loaf  oones  are  often  met  with  to  the  north  of  the  river  in  the 
neighbourhood  of  Song. 

The  alluvial  valleys  of  the  Benue  and  its  large  tributary,  the  Faro, 
consist  of  rich  low-lying  lands,  covered  with  a  tall  rank  grass,  and 
subject  to  yearly  inundations  of  great  extent  in  the  rainy  season. 
The  general  level  of  the  country  is  low,  the  town  of  Yola,  750  miles 
up-river,  being  only  656  feet  above  sea-level  according  to  Flegel's 
observations.  In  general  appearance  the  country  may  be  said  to 
consist  of  scrubby  veldt,  and  to  much  resemble  parts  of  Bhodesia. 
The  rainy  season  sets  in  at  the  beginning  of  April,  and  continues 
to  the  end  of  October,  the  rivers  reaching  their  highest  level  about 
September  1.  Though  the  Benue  is  then  of  great  depth,  navigation  is 
much  obstructed  by  sand-bars,  so  that  only  steamers  drawing  8  feet  of 
water  can  reach  Yola,  and  then  only  during  a  short  period  of  the  rainy 
season.  The  smallest  stem-wheelers  can  get  up  to  Yola  during  five 
months  in  the  year ;  but  owing  to  the  rooks  in  the  river,  the  reaches 
above  the  town  can  only  be  navigated  for  a  still  shorter  period.  The 
Faro  is  also  available  for  stem- wheelers,  but  to  a  distance  not  ascer- 
tcdned ;  its  current  is  much  more  rapid  than  that  of  the  main  river,  and 
is  probably  as  great  as  5  miles  an  hour.  At  the  end  of  the  rainy  season 
the  country  becomes  much  parched,  none  of  the  streams  being  peren- 
nial except  the  Benue,  and  even  that  river  is  fordable  in  many  places, 
and  canoe-navigation  as  far  as  Lau  is  only  carried  on  with  difficulty. 
Water,  however,  can  generally  be  procured  in  the  bed  of  the  dry  water- 
courses by  scooping  small  holes  in  the  sand. 

Yola  was  the  capital  of  the  Fnlani  state  of  Adamawa,  and  formed 
part  of  the  Sokoto  empire.  Founded  about  seventy  years  ago  by 
Mallem  Madebo,  after  he  had  consolidated  his  power,  the  town  is  as 
badly  situated  from  every  point  of  view  as  it  is  possible  to  conceive. 
In  the  rains  the  town  is  almost  completely  surrounded  by  impassable 
swamps  and  large  flooded  areas  ;  in  the  dry  season  water  is  scarce  and 
of  the  worst  description.  Except  at  high  water,  canoes  cannot  approach 
nearer  than  5  miles  from  the  town,  and  it  is  most  inconveniently 
situated  for  the  land  trade.  Yola  covers  a  large  area,  and  consists  of 
round  mud  huts  with  well-thatched  conical  roofs,  standing  in  compounds 
surrounded  by  mat  enclosures.  These  compounds  are  often  of  large 
extent,  inside  of  which  guinea  corn  is  grown.  Looking  down  from  the 
surrounding  heights,  the  site  of  the  town  is  marked  by  an  oval  of 
foliage,  no  buildings  being  seen.  Only  the  Emir  and  a  few  of  the  big 
men  have  superior  dwellings — mud  houses  built  in  the  Arab  style,  and 
the  compounds  surrounded  by  high  mud  walls.  The  city  is  divided 
into  two  distinct  portions,  the  larger  to  the  west  inhabited  by  the  ruling 
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Fnlanis  and  their  numerouB  slavee,  the  smaller  by  the  Hansa  traders 
and  other  settlers.  The  town  area  is  not  surrounded  by  walls  or  any 
other  means  of  defence ;  a  gateway  even  does  not  exist.  The  Fnlanis,  no 
doubt,  relied  on  the  open  surrounding  country,  where  their  cavalry  could 
manoeuvre,  for  their  means  of  defence.  Next  to  Yola  the  two  most  im- 
portant towns  in  the  province  are  Song  and  Malabu,  each  ruled  by  a 
vassal  of  the  Emir  of  Yola.  Scattered  over  the  country  are  colonies  of 
Beri-Beris,  immigrants  from  Bomu  during  the  time  of  Rabah's  wars, 
and  of  Hausas.  In  the  hands  of  the  latter  lies  the  trade  of  the  country ; 
irrigation  is  carried  on  by  them  to  a  small  extent  at  Meyene,  Beti, 
and  Dapsin,  wheat  and  onions  being  the  principal  articles  grown.  The 
ethnography  of  the  district  is  of  too  varied  a  character  to  be  touched  on 
in  the  space  at  disposal ;  suffice  it  to  say  that  since  the  Fulah  conquest 
a  century  ago,  slave-raiding  has  denuded  many  fertile  districts  of  their 
indigenous  inhabitants,  but  now  there  is  every  reason  to  hope  that  the 
advent  of  settled  government  may  engender  that  feeling  of  security 
which  alone  can  restore  the  former  prosperity  of  this  fertile  land. 


THE  CHILE-ARGENTINE  ARBITRATION. 

Whilst  all  the  civilized  world  has  been  occupied  in  watching  the 
progress  of  events  in  South  Africa,  very  little  interest  has  been  shown 
in  political  developments  in  South  America.  And  yet  it  may  be  doubted 
whether,  from  the  purely  financial  point  of  view,  the  attainment  of  a 
peaceful  issue  to  the  recent  boundary  dispute  between  Chile  and  Argen- 
tina is  not  quite  as  important  to  England  as  the  assurance  of  peace  in 
South  Africa.  The  amount  of  British  money  expended  over  the  war 
cannot  differ  largely  from  the  amount  of  capital  invested  in  South 
American  securities  generally ;  in  either  case,  that  amount  totals  up  to 
something  over  two  hundred  million  sterling.  But  the  two  hundred 
million  which  the  tax-payer  has  contributed  towards  the  South  African 
war  expenses  has  so  largely  returned  to  the  tax-payer's  country  (if  not 
to  his  pockets),  that  it  is  very  doubtful  whether  one-tenth  of  that  sum 
has  really  benefited  foreign  countries.  Contractors  and  ship-owners 
have  grown  rich  upon  it,  and  in  the  great  majority  of  cases  these  con- 
tractors and  ship-owning  firms  are  British.  Cape  Town  and  Durban, 
aided  by  the  wealth  which  has  been  poured  into  them  lately,  should 
expand  from  the  status  of  second-class  provincial  towns  into  centres  of 
civilized  development  more  nearly  approaching  to  that  which  has 
already  been  attained  by  Buenos  Aires  in  South  America ;  and  their 
rise,  together  with  the  general  advance  of  all  the  chief  centres  of 
administration  in  South  Africa,  will  surely  reflect  again  on  British 
prosperity,  and  prove  an  indirect,  if  not  a  direct,  gain  to  British 
finance.    In  the  long  run,  the  cost  of  the  war  in  South  Africa  will  very 
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possibly  prove  to  be  a  good  investmenb  of  c\pital.  Bat  what  would  be 
the  result  of  a  war  in  South  America?  Most  of  the  British  capital 
already  iuyested  would  probably  be  safe,  although  some  of  it  would 
oertaiuly  be  imperilled ;  but  South  American  investments  generally 
would  sink  indefinitely  in  value ;  there  would  be  collapses  on  the 
Stock  Exchange,  and  undoubteily  the  interest  of  the  vast  sums  sunk 
in  South  American  railways  and  other  public  works  would  be  wanting 
so  long  as  the  war  lasted,  if  not  for  ever.  In  short,  a  war  between 
Chile  and  Argentina,  which  would  have  all  the  bitterness  of  a  civil  war, 
and  would  be  fought  on  the  lines  of  a  European  campaign  out  to  the 
end  by  two  countries  possessing  numerous  and  well-equipped  armies 
backed  by  powerful  fleets,  whose  strength  in  armour  and  armament  has 
been  carefully  balanced  for  years,  would  not  only  spell  ruin  and  disaster 
to  both  the  countries  concerned  (no  matter  which  of  them  had  the  best 
of  it),  but  would  prove  a  most  costly  complication  for  England.  King 
Edward's  award,  therefore,  which  closes  a  dangerous  episode  of  inter- 
national dispute  of  more  than  half  a  century's  duration ;  which  establishes 
a  happy  prospect  of  peace,  and  points  to  a  period  of  internal  develop- 
ment which  will  vastly  strengthen  the  financial  position  of  both  countries, 
is  an  immense  gain  to  this  country,  and  is  of  none  the  less  value  because 
it  has  cost  the  country  nothing  at  all.  The  expenses  connected  with 
arbitration  are  equally  shared  by  the  two  republics  concerned. 

The  map  illustrates  the  nature  of  the  award.  It  shows  a  dividing- 
line  between  the  two  claims  which  assigns  the  more  northern  districts 
of  the  disputed  area  to  Argentina,  and  the  southern  districts  to  Chile. 
It  would  appear  from  the  map  that  C^hile  has  gained  something  in  area, 
but  in  a  mountainous  region  such  as  the  Southern  Andes,  where  by  far 
the  greater  part  of  the  country  consists  of  unprofitable  mountain  slopes, 
the  actual  extent  of  the  award  on  either  side  has  no  significance.  The 
Welsh  colony  of  "16  Octubre,"  together  with  the  contiguous  valleys 
of  Nuevo  and  Cholila,  which  now  definitely  become  Argentine  territory, 
are  valleys  of  great  promise  for  pastoral  and  agricultural  purposes,  and 
will  undoubtedly  prove  a  most  valuable  addition  to  those  magnificent 
fields  of  pasture  land  which  already  make  Argentina  the  finest  meat- 
producing  country  in  the  world.  In  amongst  the  rugged  hills,  clothed 
with  beech  forest  from  the  snbw-line  to  the  fiats,  there  is  many  another 
comparatively  narrow  band  of  grass  country  which,  in  the  hands  of  a 
capable  colonist,  will  develop  a  rich  pasturage,  just  as  the  pampas- 
gprass  covered  flats  of  the  provinces  have  turned  into  broad  acres  of 
almost  inconceivably  rich  herbage  in  response  to  the  demands  of  the 
cattle  turned  on  to  them.  It  yet  remains  to  be  seen  what  will  not  grow 
in  those  Southern  Andine  valleys  under  the  influence  of  the  warm  sun 
and  soft  mists  of  the  Pacific.  It  is  a  great  mistake  to  suppose  that  the 
Southern  Andes  will  not  repay  the  costs  of  arbitration  many  hutdred- 
fold.     Chile  gains  a  large  area  of  forest  country,  and  a  good  many 
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square  miles  of  wool-producing  upland.  Southern  Patagonia  is  already 
making  an  impression  on  the  wool  marked  and  there  is  nothing  now  to 
hinder  its  growth.  The  want  of  title  to  the  land  has  been  the  great 
diflBcnltj  with  sheep  farmers  hitherto,  as  they  have  been  afraid  to  sink 
capital  on  their  holdings  so  long  as  their  tenure  was  insecure.  There 
is  at  least  one  town  in  this  southern  province  of  Chile  of  which  the 
world  will  hear  more  in  future.  Punta  Arenas  is  already  the  port  of 
call  of  nearly  all  steamers  rounding  the  South  American  continent,  and 
is,  in  municipal  enterprise,  well  ahead  of  most  South  African  ports. 
Punta  Arenas^  with  a  wool-developing  Chilean  province  behind  it,  will 
become  an  important  item  in  the  world's  commercial  geography. 

The  following  are  the  recommendations  of  the  Arbitration  Tribunal, 
recommendations  followed  by  King  Edward  YII.  in  giving  his  de- 
cision : — 

There  are  four  distinct  subjects  upon  which  we  are  called  upon  to  make 
FecommendatioDS,  viz. — 

1.  The  region  of  the  San  Francisco  pass  in  lat.  26^  &(/  S.,  approximately. 

2.  The  Lake  Lascar  basin,  in  lat.  40°  Kf  S.,  approximately. 

3.  The  region  extending  from  the  Perez  Rosales  pass,  in  lat.  41^  S.,  approxi- 
mately, to  the  vicinity  of  Lake  Viedma. 

4.  The  region  of  Last  Hope  inlet  to  the  52nd  parallel  of  south  latitude. 
Our  recommendations  upon  these  four  subjects  are  as  follows :  * — 

The  San  Francisco  Pass. — The  initial  point  of  the  boundary  shall  be  the  pillar 
already  erected  on  the  San  Francisco  pass.  From  that  pillar  the  boundary  shall 
follow  the  water-parting  which  conducts  it  to  the  highest  peak  of  the  mountain 
mass,  called  Tres  Graces,  in  lat.  27°  0'  45"  S.,  long.  68°  49'  5"  W. 

Lake  Lacar, — From  the  point  of  bifurcation  of  the  two  lines  claimed  as 
boimdaries  respectively  by  Chile  and  Argentina,  in  lat.  40°  2'  0"  S.,  long 
71°  40'  36"  W.,  the  boundary  shall  follow  the  local  water-parting  southwards 
by  Cerro  Peribueico  to  its  southern  termination  in  the  valley  of  the  river  Huahum. 
From  that  point  it  shall  cross  the  river  in  long.  71°  40'  36"  W.,  and  thence- 
forward shall  follow  the  water-parting,  leaving  all  the  basin  of  the  Huahum  above 
that  point,  ic eluding  Lake  Lacar,  to  Argentina,  and  all  below  it  to  Chile,  until  it 
joins  the  boundary  which  has  already  been  determined  between  the  two  republics. 

Perez  Rosales  Pass  to  Lake  Viedma. — ^The  southern  termination  of  the  boundary 
already  agreed  upon  between  the  two  republics  north  of  Lake  Nahuel  Huapi  is 
the  Perez  Bosales  pass  connecting  Lago  de  Todos  los  Santos  with  Laguna  Fria. 
Here  a  pillar  has  been  erected.  From  this  pillar  the  boundary  shall  continue  to 
follow  the  water-parting  southward  to  the  highest  peak  of  Mount  Tronador. 
Thence  it  shall  continue  to  follow  the  water-parting  which  separates  the  basins 
of  the  rivers  Blanco  and  Leones  (or  Leon)  on  the  Pacific  side  from  the  upper  basin 
of  the  Manso  and  its  tributary  lakes  above  a  point  in  long.  71°  52'  W.,  where 
the  general  direction  of  the  river  course  changes  from  north-west  to  south-west. 
Grossing  the  river  at  that  point,  it  shall  continue  to  follow  the  water-parting 
dividing  the  basins  of  the  Manso  above  the  bend,  and  of  the  Puelo  above  Lago 
Inferior,  from  the  basins  of  the  lower  courses  of  those  rivers,  until  it  touches  a 
point  midway  betwe  n  Lakes  Puelo  and  Inferior,  where  it  shall  cross  the  river 


*  All  co-ordinate  vol  lies  expressed  in  terms  of  latitude  and  longitude  are  approxi- 
mate only,  and  refer  to  the  maps  attached  to  this  report.  Altitudes  quoted  in  the 
text  are  in  metres.  Where  the  boundary  follows  a  river,  the  **  thalweg  "  determines 
the  line. 
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Piielo.  Thence  it  shall  ascend  to,  and  follow,  the  water-parting  of  the  high  snow- 
coYered  mountain  mass  dmding  the  basins  of  the  Puelo  above  Lago  Inferior,  and 
of  the  Fetaleufa  aboye  a  point  in  long.  71°  48'  W.  from  the  lower  basins  of  the 
same  rivers.  Crossing  the  Fetaleufu  river  at  this  point,  it  shall  follow  the  lofty 
water-parting  separating  the  upper  basins  of  the  Fetalenfu  and  of  the  Palena 
(or  Garrenleufu  or  GorcoTado)  above  a  point  in  long.  71°  47'  W.,  from  the  lower 
basins  of  the  same  rivers.  This  water-parting  belongs  to  the  Cordillera,  in  which 
are  situated  Cerro  Conioo  and  Cerro  Serruoho,  and  crosses  the  Cordon  de  las  Tobas. 
Crossing  the  Palena  at  this  point,  opposite  the  junction  of  the  river  Encuentro, 
it  shall  then  follow  the  Encuentro  along  the  course  of  its  western  brimch  to  its 
source  on  the  western  slopes  of  Cerro  Yirgen.  Ascending  to  that  peak,  it  shall 
then  follow  the  local  water-parting  southwards  to  the  northern  shore  of  Lago 
General  Pas  at  a  point  where  the  lake  narrows  in  long.  71°  41'  30"  W.  The 
boundary  shall  then  cross  the  lake  by  the  shortest  line,  and  from  the  point  where 
it  touches  the  southern  shore  it  shall  follow  the  local  water-parting  southwards, 
which  conducts  it  to  the  summit  of  the  high  mountain  mass  indicated  by  Cerro 
Botella  Coste  (1890  metres),  and  from  that  peak  shall  descend  to  the  Rio  Pico  by  the 
shortest  local  water-parting.  Crossing  that  river  at  the  foot  of  the  water-parting, 
in  long.  71°  49'  W.,  it  shall  ascend  again  in  a  direction  approximately  south,  and 
continue  to  follow  the  high  mountain  water-parting  separating  the  upper  basin 
of  the  Rio  Pico  above  the  crossing  from  the  lower  basin  of  the  same  river,  and 
from  the  entire  basin  of  the  Rio  Frias,  until  it  effects  a  junction  with  the  conti- 
nental water-parting  about  the  position  of  Loma  Baguales,  in  lat.  44°  22'  S.,  long. 
71°  24'  W.  From  this  point  it  shall  continue  to  follow  the  water-parting  dividing 
the  basins  of  the  Frias  and  Aieen  rivers  from  that  of  the  Senguerr  until  it  reaches 
a  point  in  lat.  45°  44'  S.,  long.  71^  50'  W.,  called  Cerro  de  la  Galera  in  the  map, 
which  marks  the  head  of  an  affluent  flowing  south-eastwards  into  the  main  stream 
of  the  river  Simpson  or  southern  branch  of  the  Aisen.  It  shall  descend  this 
affluent  to  its  junction  with  the  main  stream,  and  from  this  junction  shall  follow 
the  main  stream  upwards  to  its  source  under  the  mountain  called  Cerro  Rojo 
(1790  metres)  in  the  map.  From  the  peak  Cerro  Rojo  it  shall  paiss  by  the  local 
water-parting  to  the  highest  summit  of  the  Cerro  Ap  Twan  (2310  metres).  From 
Cerro  Ap  Twan  it  shall  follow  the  local  water-parting  determined  by  the  promontory 
which  jots  southwards  into  Lago  Buenos  Aires  in  long.  71°  46'  W.  From  the 
southern  extremity  of  this  headland  the  boundary  shall  pass  in  a  straight  line  to 
the  mouth  of  the  largest  channel  of  the  river  Jeinemeni,  and  thenceforward  follow 
that  river  to  a  point  in  long.  71^  59'  W.,  which  marks  the  foot  of  the  water- 
parting  between  its  two  affluents,  the  Zaballos  and  the  Quisoco.  From  this  point 
it  shall  follow  this  water-parting  to  the  summit  of  the  high  Cordon  Nevada,  and 
shall  continue  along  the  water-parting  of  that  elevated  cordon  southwards,  and 
thenoe  follow  the  water-parting  between  the  basins  of  the  Tamango  (or  Chacabuco) 
and  of  the  Gio,  and  ascend  to  the  summit  of  a  mountain  known  locally  as  Cerro 
Principio,  in  the  Cordon  Quebrado.  From  this  peak  it  shall  follow  the  water- 
parting  which  conducts  it  to  the  southern  extremity  of  the  headland  jutting 
southward  into  Lago  Pueyrredon  (or  Cochrane),  in  long.  72<>  1'  W.  From  this 
headland  it  shall  cross  the  lake,  passing  direct  to  a  point  on  the  summit  of  the 
hill,  in  lat.  47°  20'  S.,  long.  72°  4'  W.,  commanding  the  southern  shore  of  the  lake. 
From  this  st^mmit  it  shall  follow  the  lofty  snow-covered  water-parting,  which 
conducts  it  to  the  highest  peak  of  Mount  San  Lorenzo  (or  Cochrane,  3360  metres). 
From  Mount  San  Lorenzo  it  shall  pass  southward  along  the  elevated  water- 
parting  dividing  the  baun  of  the  river  Salto  on  the  west  from  that  of  the  river 
San  Lorenzo  on  the  east,  to  the  highest  peak  of  the  Cerro  Tres  liermanos.  From 
this  peak  it  shall  follow  the  water-parting  between  the  basin  of  the  upper  Mayer 
on  the  east,  above  the  point  where  that  river  changes  its  course  from  north-west 
No.  I.— -January,  1903.]  e 
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to  Bouth-weit,  in  lat  48^  12'  S.,  and  the  basins  of  the  Coligue  or  Bravo  river  and 
of  the  L3wer  Mayer,  below  the  point  already  specified,  on  the  west,  striking  the 
north-eastern  arm  of  Lago  San  Martin  at  the  mouth  of  the  Mayer  river.  From 
this  point  it  shall  follow  the  medium  line  of  the  lake  southwards  as  far  as  a  point 
opposite  the  spur  which  terminates  on  the  southern  shore  of  the  lake  in  long. 
72®  47'  W.,  whence  the  boundary  shall  be  drawn  to  the  foot  of  this  spur,  and 
ascend  the  local  water-parting  to  Mount  Fitzroy,  and  thence  to  the  continental 
water-partiog  to  the  north-west  of  Lago  Yiedma.  Here  the  boundary  is  already 
determined  between  the  two  republics. 

Begion  of  Last  Hope  Inlet — From  the  point  of  divergence  of  the  two  boun- 
daries claimed  by  Chile  and  Argentina  respectively  in  lat.  50°  50'  S.,  the  boundary 
shall  follow  the  high  crests  of  the  Sierra  Baguales  to  the  southern  spur  which 
leads  it  to  the  sources  of  the  Zanja  Honda  stream.  Thence  it  shall  follow  that 
stream  until  it  reaches  existing  settlements.  From  this  point  it  shall  be  carried 
southwards,  having  regard,  as  far  as  possible,  to  existing  claims,  crossing  the  river 
Vizcachas  and  ascending  to  the  northern  peak  of  Mount  Cazador  (948  metres).  It 
shall  then  follow  the  crest-line  of  the  Gerro  Cazador  southwards,  and  the  southern 
spur  which  touches  the  GuiUermo  stream  in  long.  72°  17'  30"  W.  Crossing  this 
stream,  it  shall  ascend  the  spur  which  conducts  it  to  the  point  marked  650  metres 
on  the  map.  This  point  is  on  the  Continental  water-partiog,  which  the  boundary 
shall  follow  to  its  junction  with  the  52nd  parallel  of  south  latitude. 
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By  R.  LLOYD  FRAEGER. 

Fob  the  purpose  of  expressing  the  horizontal  range  of  flowering  plants  in  Great 
Britain,  H.  C.  Watson  t  has  employed  eight  **  Types  of  Distribution,"  which  he 
has  named  and  defined  as  follows : — 

1.  British  type— species  widely  spread  through  S.M.N.  Britain. 

2.  Eoglish  type — species  chiefly  seen  in  S.  or  S.M.  Britain. 

3.  Scottish  type — species  chiefly  seen  in  N.  or  N.M.  Britain. 
Intermediate  type — species  chiefly  seen  in  Mid-Britain. 

4.  Highland  type — species  chiefly  seen  about  the  mountains. 
6.  Germanic  type — species  chiefly  seen  in  East  England. 

6.  Atlantic  ty^^e— species  chiefly  seen  in  West  England. 
Local  species,  restricted  to  single  or  few  provinces. 

Watson  is  careful  to  state  that  in  the  use  of  the  names  for  these  types  he  does 
not  make  any  suggestion  regarding  the  centre  of  dispersal  or  route  of  migration  of 
the  plant-groups  which  they  represent ;  he  uses  them  simply  to  express  facts  of 
present  distribution  in  Great  Britain;  Ireland  does  not  come  within  the  scope 
of  his  inquiries.  I  propose,  in  the  first  place,  to  review  the  distribution  in  Ireland 
of  Watson^s  types,  and  from  that  to  pass  on  to  the  consideration  of  natural  Types 
of  Distribution  in  Ireland  as  revealed  by  a  study  of  the  flora  of  that  country. 

The  most  convenient  way  of  expressing  the  facts  to  be  dealt  with  is  by  means 
of  a  series  of  statistical  maps,  constructed  according  to  a  uniform  plan,  in  five 
depths  of  shading.    The  units  of  area  employed  are  the  forty  county-divisions  of 

♦  Abstract  of  papers  recently  read  before  the  Royal  Irish  Academy  and  the  British 
Association  (Belfast  Meeting).  The  illustrations  are  taken  (by  permission  of  the 
Council)  from  the  Proceedings  of  the  R.I.  Academy,  vol.  xxiv.,  section  B,  Ko.  1,  where 
a  full  discussion  of  the  subject  will  be  found. 

t  CyheU  BHtannica,  i.  43  (1847),  iv.  409  (1859);  and  Compendium  of  the  CyheU 
Britannica,  23  (1868-70). 
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"Irub  Topognphicitl  Botftuy,"  and  the  standard  uied  m  a  liat  of  the  Irish  flora 
uid  ita  distribaUoo,  is  taken  from  the  same  work,  posted  up  to  dat«.  For  the 
coutroctioD  of  the  maps,  the  dlstribntioa  in  the  forty  divisions  of  the  component 
BpetnM  of  each  group  hu  been  tabulated.  Prom  the  totals  thus  obtained  for  the 
countf-dividons,  giving  the  numbar  of  plants  of  the  t;pe  present  in  each,  the 
lowcBt  and  highest  Qgnree  are  token,  and  tlio  intervening  apace  divided  into  five 
equal  portions.  The  forty  tolale  are  grouped  according  to  these  Gve  poitioos,  and 
the  map  shaded  acoordiogij  in  the  order: — 

(1)  white,        (2)3        C3)=3E~.        WllUit'        (5)  black. 

1.  British  Typi:  :  "  Species  widely  sjiread  through  S.H.N.  Britain." — To  this 
type  belongs  the  mass  of  our  common  plants.  From  the  definition  of  the  type  wo 
shonld  expect  to  find  plants  of  this  group  largely  represented  and  widely  spread  iu 
Ireland,  and  this  expectation  is  verified. 

Of  the  distribution  of  the  377  typical  British  tyiie  pUnts  in  Ireland,  I  have 
made  a  somewhat  minute  analysis,  to  discover  if  the  varyiog  conditions  of  soil  and 
climate  produoe  any  increase  or  diminntion  in  their  numbers  in  north  or  south, 
east  or  west.    There  is  no  indication  of  the  kind. 

2.  Enslisb  Tii-E ;  "  Species  chiefly  seen  in  ti.  or  S.M.  Britain."— These  are  the 
southern  plants  of  Great  Britain,  having  their  headquarters  in  the  south  of 
Bngland.     They  are  largely  lowland  spesies  favouring  light  soils. 

Of  plants  of  pure  English  type,  135  are  included,  according  to  onr  standard 
list,  in  the  Irish  flora.  But  of  these,  no  lees  than  44,  or  33  per  ceot.,  are  reckoned 
in  Ireland  *a  possibly,  probably,  or  certainly  introduced.  Here,  in  fact,  we  have 
come  upon  the  home  of  the  large  section  of  our  vegetation  which  owes  ita  presnoce 
in  the  country  to  the  operations  of  maa— the  weeds  of  cuttivatbu,  and  light-soil 
plants.  Leaving  these  out  of  account,  the  distribution  in  Ireland  of  "EngllBh" 
plants  works  out  as  in  Fig.  1. 

This  map  sliowa  clearly  how  the 
English  t;pe  plants  reach  their  maxi- 
mum along  the  eaet  coaat  iu  Dublin, 
Wicklow,  and  Waifoid,  as  we  should 
expect  them  to  do  from  considerations  of 
position,  soil,  and  climate.  Their  great 
abundance  in  Okre  is  a  remarkable  point, 
to  which  we  shall  presently  return.  For 
the  test,  excepting  their  frequency  in 
Antrim,  they  decrease  from  S.E.  to 
N.W. 

3.  ScoTTiBH  Type  :  "  Species  chiefly 
aeen  in  N.  or  N.H.  Britain."— Thia  type 
is  the  opposite  of  the  last.  With  head- 
quarters well  up  in  Scotland,  the  species 
range  southward  in  diminishing  numbers. 
They  are  the  northern  plants  of  Britain. 
This  is  a  purely  native  group;  not  one 
of  them  is  under  soy  suspicion  of  in- 
troduction. Most  of  them  are  plants  of 
thoroughly  wild  ground — hills,  heaths, 
glens,  iakGB.aDd  bogs. 

Constructing  our  map,  we  get  Fig.  2. 

The  result  is  striking.  The  Scottish  type  planU  are  concentrated  iu  the 
north,  aa  we  ahonld  expect.     Thence  they  range  down  the  coast  on  either  side ; 

£  2 


j^cyvfi 


52         GKOaRAPHICAL   DISTEIBOTION   OF   PLANT-GROUPS  IN   IMLAND. 

but  wbile 'on  the  east  thej/greatl;  diminUh  south  of  Go.  Down,  on  the  weat 
coast  they  mBintain  their  swaj  u  far  Bouth  as  Ciare,  or  eren  North  Kerrj. 

4.  H[OBLA»DTvFE:"SpecieBdiieBf 
seen  about  the  mountaiDB."— As  H.  C. 
Watson  points  ont,  tlie  more  character* 
islLC  members  of  this  group  might  be 
better  called  Arctic  tjpe,  as  the;  coDsist 
of  high  Dorthem  species,  brought  into 
our  latitudes  by  the  elavation  of  the 
land  into  mountains.  This  group  ocou- 
t^ea  the  northern  end  of  the  series  of 
four  latitudinal  types — English,  In* 
termediate  (a  small  and  indefinite 
group),  Scottish,  Highland.  Its  head' 
quarters  are  on  the  high  Scotch  moun- 
tains and  in  the  extreme  north  of 
that  country.  With  the  reriical  dis- 
tribution of  the  species  the  present 
paper  is  not  concerned ;  but  some  in- 
teresting points  become  apparent  frvm 
the  mapping  of  their  horizontal  range 
(Fig.  3). 

Being  essentially  a  mountain  group, 
it  is  desirable  to  contrast  their  distribu- 
tion (vilh  that  of  high  land  in  Ireland — say  of  over  2000  feet  elovation  (Fig.  4), 
In  area  of  high  grounJ,  whether  the  1000-foot  or  2000-foot  contour  line  be 


taken,  Wicklow  and  South  Kerry  for  outatrip  any  other  portion  of  the  country: 
yet  both  fall  below  the  maximum  of  alpine  plants,  which  is  carried  off  by  West 
Gaiway,  and  the  two  divisions  oC  Donegal.    The  distribution  of  highland  ground 
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U,  in  fact,  DO  criterion  of  the  diHtribulion  of  the  highland  flo».  The  amount  of 
high  ground  in  wwlern  Irelaod  (Kerry  to  Doneg&l  inclusive)  ia  about  the  same  as 
that  in  ewtem  Ireland;  hut  the  c^llecliTB  highland  flora  of  ths  western  half  ii 
douUe  that  of  the  eastern.  If  we  want  to  get  an  snologue  of  the  distribution  of 
the  alpine  flora  we  turn  to  the  Scottish  type  map,  and  at  once  tee  man;  points 
of  reaemblance. 

Those  "  Highland "  plantt  which  occur  in  the  cast,  as  on  the  Moume  and 
Wicklow  mountain  ranges,  are  usually  truly  alpine  in  habitat;  In  the  wett  a 
change  of  conditions  is  clearly  shown  hy  the  frequent  descent  of  alpines  to  sea- 
level,  and  by  the  ascent  of  maritime  plants  to  high  elevations  (such  as  Cochtearia 
officinalii.  Silent  Tnaritiraa,  Armeria  maritima,  rianUtgo  marifi'ma)  which  are 
absent  on  the  eastern  mountains. 

5.  Gbbhanio  Type  :  "  Plants  chiefly  seen  in  East  EDgland." — This  is  a  special 
group  of  English  type  plants,  segregated  and  separately  classed  on  account  of  their 
masked  aggregation  towards  the  saath-east.  As  Watson  points  oat,  the  Cretaceoas 
deposits  lie  almost  eiclusively  in  the  eastern  and  south-eastern  provinces  of 
England,  so  that  the  "  chalk  plants"  fall  vithio  this  type. 

Being  the  furthest  removed  from  Ireland  as  regards  not  only  actual  distance, 
but  soil  and  climate,  it  is  to  be  expected  that  this  should  be  the  type  least 
nnmerouely  represented  in  thi^  country,  and  snch  is  the  cose.  Out  of  one  hnndted 
and  two  ".Qermanic "  plants  in  England,  only  thirteen  are  enumerated  in  the 
Irish  flora,  and  four  of  these  cannot  be  reckoned  in  the  certainly  indigenous  list. 
The  distribution  of  the  native  members  of  the  group  works  out  as  in  Fig.  5, 

This  result  is  significaot,  even  though,  when  dealing  with  the  distribution  of 
■o  small  a  number  of  plants,  it  is  nnwise  to  lay  too  great  emphasis  on  present 
results.  The  fact  is  that,  as  a  group,  the  Germanic  plants  have  no  place  in  the 
Irish  flora;  such  etragglere  as  have  fouod  their  way  here  hare  a  distinctly  lime- 
Hone  range. 


6.  Atlantic  Tspit:  "Species  chiefly  seen  in  West  England." — This  group  has 
its  beadqnarters  in  the  soulh-weRt  of  England,  and  is  in  this  way  related  to  the 


54       aSOQRAPHICAL  DISTRIBtTTlON  OF  PLAMT-GBODPS  IN  IRELAND. 

"  Hibeniiui '  and  "  LnBiUnuD  "  groups  of  Ireland,  siuca  It  includes  the  remiuuiti 
of  the  old  Muthera  flora  that  flourished  od  the  loit  south-wealern  shore-Iioe  of 
the  British  Isles. 

Our  map  works  out  v«f  prettily.  The  group  is  seen  to  ba  egsentially  coastal— 
partly  on  account  of  th«  plentiful  aprinkllng  of  maridme  species,  partly  becauw 
the  remunder  are  largely  plant)  of  the  rough  country  which  often  accompanies 
the  older  rocks;  such  couotry  as  is  found  in  the  home  of  the  group  in  Devon, 
Cornwall,  and  Wales,  and  in  Ireland  round  a  great  portion  of  the  leaboard.  The 
group  also  shows  an  increase  sonthward,  and  attains  iU  full  luxuriance  round  the 
ehores  of  tlie  soothem  half  of  Ireland. 

Before  proceeding  to  briefly  sum  up  the  faatiuM  brought  out  by  the  fbrcgdng 
eries  of  maps,  it  will  be  well  to  consider  one  important  factor  in  plant^istiibuUon. 
Apart  from  climate,  the  most  potent  Influenoe  affeotlng  the  fiora  ia  undoubtedly 
soil,  and  it  is  the  presence  or  absence  of  lime  in  soils  that  most  affects  the  vegeta- 
tion which  they  supporL  Ireland  oondsta,  roughly  speaking,  of  a  great  plain  of 
Carboniferous  limeatone  occupying  the  centre,  with  more  derated  and  broken 
ground  formed  of  non-oaloareons  rocks  around  the  margin.  The  actual  distribution 
of  limestone  ia  shown  in  black  on  the  following  map  (Pig.  7).  Let  us  compare 
this  with  the  distribution  of  lime-loring  and  lime-avoidlDg  plants. 


The  result  is  somewhat  unexpected.  The  calcicole  group  has  its  headquarters, 
not  ia  the  Limestone  Plain,  but  in  the  west,  reaching  its  maximum  in  Clare,  South- 
East  Galway,  aod  Limerick.  The  reason  for  the  great  development  of  the  calcioole 
gronp  in  the  west  is  not  far  to  seek;  it  lies  in  the  occurrence  of  bare  limestone 
paTements  in  the  Burren  area,  in  Limerick,  and  around  the  great  lakes  of  Corrib 
and  Mask.  It  is  the  presence  of  live  limestone  rock  over  large  areas  that  produces 
the  calcicole  flora  in  its  full  development.  The  tough  limestone  drift  which  covers 
the  rock  over  the  greater  portion  of  the  Central  Plain  and  eastern  counties  may, 
as  a  matter  of  fact,  have  aU  the  lime  washed  out  of  its  surface  layers,  and  yield  « 
non-calcareous  soil 
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To  tura  to  the  omlcifoge  group.  The  plants  which  abow  a  preferance  for  &  non- 
edcaraoua  loll  are  more  nnmeroua  than  those  which  prefer  lime.  It  will  be  noted 
(Fig.  9)  thatcklcifnge  plBntssremoreabundantlrBpread  than calclcole.  Tbereaaon 
UoIearl7  to  be  seen  in  the  fact  that  non- 
caloanoua  aoila  are  to  be  found  in  Ume- 
•toiM  aMw,  both  on  account  of  the 
washiDg<out  process  referred  to,  and 
bf  reason  of  accumulation  of  Tsgetable 
matter,  in  woods,  and  much  moro  ia 
bogs,  which  are  largely  developed  in  the 
Irish  limestone  districts.  On  the  other 
hand,  no  natnral  process  ia  at  work  in 
tbli  country  producing  a  calcareous  soil 
in  districts  devoid  of  limestone,  except 
on  coastal  sands,  where  shelly  aocumula- 
tions  may  have  a  distinct  effect  on  the 
flors. 

Comparing    generally  the   series  of 
maps  showing  the  range  in  Ireland  of 
the  "  types"  of  Great  Britain,  it  will  bs   I 
seen  that  we  have  really  three  topogra- 
phical groups  to  deal  with — 

(1)  Engliih  and  Oermanie,  the  latter 
a  peculiar  and  iotenuQed  section  of  the 
former.  A  southera  group,  often  light- 
aoil  and  often  calcicole  in  their  proclivi- 
ties. The  Germanic  group  represent  the  xerophile  and  thermophile  element  in  the 
flora  of  England,  and  is  congregated  where  a  comparatively  continental  climate 
produces  hoi  and  dry  summers.  In  Ireland  these  groups  are  concentrated  along 
the  east  and  south-east  coasts,  wbeie  position,  soil,  and  climate  apparenlly  account 
for  their  predominance i  and  in  the  Clare  district,  where  the  warm  limestone 
pavements  coupled  with  a  mild  climate  probably  form  the  attraction. 

(2)  Satttiih  and  Highland. — These  are  the  northern  plants,  the  latter  an 
inten^Ged  group  of  the  former.  In  Ireland  tbey  are  ooncentraled  in  the  north, 
spresding  somewhat  abundantly  down  the  western  coast,  much  more  sparsely 
along  the  eastern.  It  should  be  noted  that  the  distribution  in  England  and  Wales 
of  these  plants  offers  many  points  of  resemblance  to  their  Irish  range,  though  the 
species  extend  somewhat  further  southward  in  the  larger  island.  As  in  Ireland, 
the  group  spreads  far  down  the  west  coast  of  Bogland,  much  less  so  down  the 
eastern,  so  that,  on  a  rough  examination.  South  Wales  appears  to  cootaiu  as  many 
"Scottish"  plantaastheTrent  province.  Physical  conditions  will  suggest  them- 
wtves  in  explanation  of  this  in  a  manner  not  applicable  to  Ireland,  where  the 
problem  Ie  more  diEGcolt  of  solution.  A  line  drawn  noith-eaetward  from  the  Biislol 
channel  to  the  Wash  will  cut  off,  on  the  northward,  most  of  these  plants ;  and  this 
line  would  appear  to  correspond  well  with  one  in  Ireland  drawn  from  the  Shannon 
mouth  to  Dundalk  bay. 

(3)  A&antic. — In  England  south-western  and  including  a  considerable  number 
of  maritime  plauts.  This  is  the  hygrophile  element  of  the  Boglish  dors,  com- 
peted of  plants  which  prefer  the  equable  temperature  and  abundant  moisture  that 
pertain  to  an  insular  climate.  In  Iceland  Ihe  group  is  rather  southern,  distributed 
in  fair  proportion  round  the  southern  half  of  the  littoral,  but  many  of  the  species 
occur  round  the  greater  psrt  of  the  Irish  coast. 
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GlanciDg  at  the  maps  showing  the  distribution  of  calcicole  and  calcifuge  species, 
it  will  be  seen  that,  while  the  range  of  the  '<  Scottish,"  *' Highland,"  and  *"  Atlantic" 
plants  corresponds  broadly  with  that  of  the  calcifuge  flora,  the  distribution  of 
"  English  "  and  "  Germanic  "  species  offers  many  points  of  resemblance  to  that  of 
the  calcicole  group,  which  facts  we  should  expect  to  be  apparent  when  we  consider 
the  petrological  conditions  prevailing  in  the  homes  of  Watson's  various  ''  types.^ 

So  far  as  I  can  gather,  without  an  elaborate  study  of  the  distribution  of  the 
flora  of  Great  Britain  as  known  at  present  (which  would  be  outside  the  scope  of 
the  present  paper),  there  is  a  greater  overlap  in  northern  and  southern  forms  in 
England  than  is  the  case  with  Ireland.  If  we  construct  isopbytic  lines  to  repre- 
sent the  limit  of  the  main  body  of  the  '*  Scottish  "  and ''  English  **  floras  respectively 
in  Great  Britain  and  in  Ireland,  they  run  somewhat  like  this : — 


FIG.    10.— ISOPHTTIC  LINES  IN   THE  BBITI8H  FLORA. — AA,  NORTHERN   LmiT  OF  THE 
**  ENGLISH "  FLORA  ;   BB,   SOUTHERN  LIMIT  OF  THE   "  SCX)mSH  "  FLORA. 

To  come  now  to  the  second  portion  of  my  subject — the  question  of  natural 
geographic  plant-groups  in  the  Irish  flora.  Following  on  Watson's  lines,  an  essay 
was  made  to  group  the  native  species  according  to  their  present  horizontal  range, 
and  without  reference  (in  the  first  instance)  to  the  environmental  or  other  cause 
of  such  distribution.  For  this  purpose,  a  Eet  of  maps  was  employed  representing 
the  whole  Irish  flora,  each  map  showing,  by  means  of  a  uniform  wash  of  colour, 
the  range  of  one  species,  the  data  used  being  those  given  in  "  Irish  Topographical 
Botany,'*  brought  up  to  date  on  these  maps.  Divisions  in  which  any  plant  was 
considered  as  probably  or  certainly  introduced  were  left  uncoloured.  The  set  of 
over  eleven  hundred  maps  was  then  sorted  by  eye  according  to  the  distribution  of 
the  colour  on  each.  In  this  way,  by  making  the  process  as  mechanical  as  possible, 
I  hoped  to  determine  the  natural  grouping  of  the  plants,  and  to  eliminate  theoretical 
considerations.  The  groups  thus  obtained  were  then  critically  examined,  and  the 
claim  of  each  member  to  belong  to  it  considered.     This  involved  questions  of 
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lelatiTe  frequency  throughout  the  range,  and  considerations  relating  to  possible 
introduction  in  certain  divisions. 

The  grouping  of  the  maps  established  in  the  first  place  two  classes :  (A)  plants 
which  show  no  aggregation  in  any  portion  of  the  country ;  and  (6)  plants  which 
show  an  aggregation  or  diminution  in  some  portion  of  the  country.  Glass  A 
COTresponds  with  Watson's  British  type,  and  consists  mainly,  but  by  no  means 
exclusively,  of  the  same  species.  It  need  not  detain  us  at  present,  and  we  turn  to 
a  consideration  of  the  distribution  of  those  plants  which  show  an  aggregation  in 
some  part  of  the  country. 

As  regards  Class  B,  it  is  to  be  remembered  that,  as  compared  with  Great 
Britain,  Ireland  is  small,  with  a  more  restricted  range  both  in  latitude  and  in 
longitude,  and  in  altitude  as  well.  It  is  also  of  more  even  shape,  being  roughly 
elliptical  in  outline,  and  possesses  less  variety  of  surface  and  climate.  It  is  not 
surprising,  therefore,  that  the  flora  of  its  various  portions  displays  a  reduced 
diversity;  in  other  words,  that  the  number  of  species  of  strongly  marked  local 
range  is  not  large.  Nevertheless,  some  definite  features  of  distribution  came  out 
clearly  as  the  maps  were  studied.  The  first  strong  character  displayed  is  a  ten- 
dency towards  a  central  or  marginal  distribution,  a  peculiarity  not  found  to  any 
marked  degree  in  the  flora  of  Great  Britain,  and  resulting  from  the  physical 
features  of  the  country.  The  non-calcareous  rocks  and  the  mountain  groups  lie 
around  the  edge  of  the  country,  and  here  is  concentrated  the  flora  pertaining  to 
such  conditions;  while  the  low-lying  limestone  plain,  with  its  numerous  bogs, 
marshes,  and  lakes,  is  the  headquarters  of  a  different  set  of  species.  By  referring 
a  plant  to  the  '*  Central "  type  of  distribution,  then,  we  signify  that  it  is  foimd 
chiefly  in  the  Central  Plain.  While  plants  of  this  type  often  extend  to  the 
margin  of  the  island  in  the  east  and  west,  they  show  a  marked  restriction  of  range 
towards  the  north  and  south. 

The  Central  type  of  distribution  may  be  defined  as  being  limited  by  a  line 
joining  the  Shannon  mouth  with  Waterford  on  the  south,  and  a  line  joining  Sligo 
bay  with  Dundalk  bay  on  the  north,  while  in  its  most  characteristic  form  it  does 
not  touch  either  the  eastern  or  western  margin  of  the  island.  The  circle  on 
Fig.  11  approximately  defines  its  ideal  boundary. 

The  Marginal  type,  which  is,  generally  speaking,  the  converse  of  this,  hardly 
requires  definition,  as  its  name  is  sufficiently  descriptive.  The  plants  which 
belong  to  it  are  characterized  by  a  tolerably  even  though  frequently  discontinuous 
range  through  those  divisions  which  lie  around  the  margin  of  the  island,  and  by 
an  avoiding  of  the  Limestone  plain.  The  negative  character  of  avoidance  of  the 
Central  plain  is  the  most  striking  feature  of  this  type  of  distribution ;  and  the  ring 
which  marks  the  range  of  the  constituent  species  frequently  thickens  considerably 
in  the  north  and  south,  where  the  coast-line  lies  far  from  the  edge  of  the  plain. 

A  number  of  the  rarer  and  more  interesting  plants  of  Ireland  are  more  or  less 
mar^nal  in  distribution  (being  rare  in  the  Central  Plain),  but  are  restricted  to 
limited  areas;  while  many  others  show  a  general  increase  towards  the  north, 
south,  east,  or  west  of  the  island.  As  regards  these,  the  strongest  phytological 
boundary  which  developed  itself  is  one  which  corresponds  with  the  curves  evolved 
from  a  consideration  of  the  range  in  Ireland  of  the  northern  and  southern  plants  of 
Great  Britain  (see  Fig.  10) ;  and  this  boundary  can  be  best  localized  by  drawing  a 
line  from  Gal  way  bay  on  the  west  to  Dundalk  bay  on  the  east.  The  need  of 
a  dividing  line  between  eastern  and  western  plants  also  became  clear ;  and  the 
most  natural  boundary  appeared  to  be  a  line  passing  through  the  cities  of  London- 
derry and  Cork — a  division  which  coincides  with  the  partition  into  eastern  and 
western  already  employed  in  '*  Irish  Topographical  Botany." 
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The  cantral  circle  and  these  two  iateneotiog  linee,  then,  define  six  tjpM  of 
distribution  whicfa,  I  believe,  ue  founded  on  the  MtDkl  nnge  of  pU&ta  In  tho 
oonntry.    The  nktnes  most  coQTeniently  employed  for  the  "type*"  will  be — 


2.  Central. 

3.  Marginal. 

4.  Ultonian. 


5.  Humouian. 

6.  Lagenian. 

7.  Connacian. 


the  Uat  four  being  named  after  the  four  provinces  of  Ireland,  in  wbioh  ei 
respect!  rely  reaches  its  n: 


Lists  of  the  species  belonging  to  each  of  these  types  of  diatribotion,  and 
analyses  of  these  lists  according  to  habitat,  type  in  Great  BritaiD,  etc.,  will  be 
found  in  the  paper  already  referred  to.  In  this  pjnce  I  merely  illustrate  the  range 
of  one  typical  member  of  each  of  the  six  groups : — 
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rtn.  II.— HOILL* 


60         GEOaRAPHICAL  DISTRIBUTION  OF  PLAST-aHOOPS  IN   IRBLiND. 

Lastly,  M  to  tliB  dutributiou  of  plantB  which  are  probably  or  c«rtftinly  in- 
trodoMd  in  Ireltud.  The  more  successful  alisiu,  otber  thaa  thosg  of  geuerkl 
distribution,  are  grouped  round  the  mBrgin  of  the  island,  eagMciolly  in  the  south 
■od  east,  Thoy  reach  their  miaimum  io  the  centre,  north,  and  west.  Their  die- 
tributioD,  ID  fact,  ooiucidw  with  that  of  the  indigenous  "  English  "  plaots  (Fig.  1), 
to  which  type  belong,  as  will  be  aeen  from  the  analysis  appended  to  the  list,  sixteen 
out  of  twenty-six  classed  hy  Watson.  The  Mumonian  or  Lagenian  rauge  of  the 
aliens  is  of  interest,  for  there  can  be  no  doubt  that  it  is  the  result  of  conditions  of 
climate  and  soil.  In  support  of  this  view,  one  remarkable  instance  may  be  cited. 
Glover  seed,  imported  from  England,  is  sown  widely  in  Ireland ;  ofBcial  iDfonna- 
tion  supplied  to  me  is  to  the  effect  that  no  more  clorer  ia  sown  in  the  south  and 
east  than  in  other  parts  of  the  country.  With  the  clorer  oome  the  seeds  of  the 
paradte  Orobanehe  raittor,  a  plant  of  English  type,  not  a  native  of  Ireland,  and 
unknown  therein  until  some  forty  years  ago.  The  plant  is  now  an  established  and 
spreading  colonist,  and  its  present  range  coincides  in  a  striking  degree  with  that  of 
tbe  group  to  which  it  helongs— the  light-soil  English  type  plants.  In  the  central 
portions  of  ita  range— Wexford  particularly— it  is  now  abundant  and  permanent 
This  further  emphasizes  the  floral  peculiarities  of  ths  south-eastern  porUon  of 
Ireland,  which  has  in  my  paper  already  been  demonstrated  both  from  the  pretence 
and  absence  therein  of  certain  groups  of  species.  The  great  Leinater  anticline  is 
an  important  factor  in  Iiish  plant  distribution,  and  a  phylologioal  boundary  of 
marked  character  is  formed  by  the  line  where  ita 
uplands  sink  into  the  Ceotral  Plain,  and  by  the 
probngation  of  that  line  northwards  and  south- 

Of  the  seven  types  of  diatrihution  proposed 
in  this  paper,  five  have  their  anali^ues  in  the 
types  which  Watson  instituted  for  Great  Britain. 
In  both  series  we  have  a  General  type,  and  a 
Northern,  Southern,  Eastern,  and  Western  type. 
While  the  General,  Northern,  and  Southern  in 
a  wide  sense  correspond  in  their  composition,  the 
Eastern  group  of  Ireland  ia  seen  to  be  essentially 
southern  in  Bntain,  while  the  Eastern  group  of 
Britain  is  practically  absent  from  Ireland  ;  never- 
theless the  two  eastern  groups  correspond  in  cha- 
racter, representing  in  each  case  the  nucleus  of  the 
thermophile  and  xerophile  element  of  the  flora — 
n  England  a  much  more  intensiSed  element  than  in  Ireland.  The  Western  plants 
of  the  two  islands  also  exhibit  a  wide  diversity  in  range,  those  of  Britain  being 
Southern  and  Marginal  in  Ireland,  while  those  of  Ireland  are  not  to  any  extent 
Western  in  Great  Britain,  and  include  besides  a  number  of  species  absent  from  the 
wster  island.  But  here  ^un  the  two  have  affinities,  both  being  bygrophile  and 
frigofuge  in  character.  The  two  remaining  Irish  types,  the  Central  and  Marginal, 
have  DO  analogues  in  Great  Britain.  The  former  consists  largely  of  "  English  " 
species,  the  latter  chiefly  of  "  British  "  plants  which  do  not  penetrate  into  tbe  Lime- 
atone  Plain. 

So  much  for  the  facts.  The  causes  which  lead  or  have  led  to  ths  distribution 
of  tbe  flora  as  we  now  And  it  are  difficult  to  determine. 

The  effect  produced  by  the  distribution  of  lime,  and  of  open  light  soils,  is  fairly 
clear ;  but  climatic  effects  are  not  so  easily  determined.  As  regards  temperature, 
some  of  the  characteristic  plants  of  Connacian  type  are  without  doubt  frigofuge — 
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m  other  words,  their  chief  need  in  our  climate  is  a  sufficieatly  high  winter  tempera- 
ture ;  and  in  Fig.  19,  which  shows  the  isotherms  of  the  coldest  month  of  the  year 
in  Ireland  (January),  parallels  hetween  isophytic  and  isothermal  lines  may  easily 


FIG.    19.— JANUARY  IS0TUKBM8. 


FIG.   20. — ^JULY   ISOTUEBMb. 


be  drawn,  from  among  the  plants  of  the  south  and  west.  Fig.  20  likewise,  showing 
the  isotherms  of  the  warmest  month  (July),  suggests  that  a  number  of  the  south- 
eastern species  may  be  thermophiles — plants  for  which  the  most  pressing  need  is 
a  high  summer  temperature  for  the  ripening 
of  fruit.  Questions  of  rainfall  probably 
effect  little  the  distribution  of  plants  in 
Ireland,  since  (Fig.  21)  there  is  everywhere 
a  sufficiency.  But  the  limit  of  the  Con- 
nacian  type  (Fig.  11)  will  be  seen  to  corre- 
spond with  that  of  the  wet  west-of-the- 
Shannon  district  of  Ireland,  while  the  driest 
area  is  included  in  that  which  marks  the 
range  of  the  Lagenian  and  most  of  the 
'*  English  **  type  species.  There  is  even  a 
dry  area  around  Galway  bay  which  no 
doubt  helps  to  produce  the  remarkable 
aggregation  of  **  English  *'  and  "Germanic  " 
species  in  north  Clare.  But  the  facts  are 
not  yet  brought  together,  nor  the  obser- 
vations made,  which  will  enable  us  to  de- 
termine how  far  the  present  distribution  of 
plants  is  effected  by  climatic  causes.  Nor 
is  this  the  only  direction  in  which  work 
is  required.  We  can  never  hope  to  under- 
stand our  phyto-geography  till  its  problems  have  been  attacked  by  the  historical 
method.    Yet  the  history  of  the  Irish  flora  is  still  an  absolutely  unworked  field. 


FIG.  21.— ANKUAL  RAINFALL. 
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The  records  lie  buried  below  oar  peat  bogs  and  superficial  deposits,  and  their 
elucidation  will  furnish  eyidence  of  the  highest  importance.  No  branch  of  Irish 
botany  has  more  pressing  chums  on  the  field  botanist  than  this. 


REVIEWS. 
EUROPE. 

The  EiiOLisH  Lakes. 


'  The  English  Lakes/    By  F.  6.  Brabant,  m.a.    Illustrated  by  Edmund  H.  New. 

London:  Methuen.     1902. 

The  writing  of  a  new  guide  to  the  English  Lakes,  when  the  task  hfts  been  already 
performed  with  so  near  an  approach  to  perfection  as  it  has  by  Mr.  Baddeley,  is  a 
somewhat  bold  undertaking,  and  one  that  would  hardly  be  justified  but  for  the 
somewhat  different  point  of  view  adopted,  and  the  fact  that  the  book  is  an  item 
that  could  hardly  be  omitted  from  the  series  of  "  Little  Guides  **  under  course  of 
publication  by  Messrs.  Methuen.  Mr.  Brabant  has  certainly  carried  out  his  diffi- 
cult task  well,  though  a  perhaps  unavoidable  similarity  is  often  to  be  obserred 
between  his  treatment  of  his  subject  and  that  of  his  predecessor.  From  one 
point  of  view  he  possesses  the  advantage,  for  the  dainty  ^'  get-up  **  of  the  volumes 
of  the  series,  and  the  charming  illustrations  supplied  by  Mr.  New,  place  the  work 
on  a  somewhat  different  footing  from  the  ordinary  guide-book,  which  is  intended 
for  practical  use  rather  than  pleasing  appearance.  He  has  also  been  able  to  adopt 
a  somewhat  more  descriptive  style  than  is  possible  in  the  matter-of-fact  directions 
of  a  guide-book  pure  and  simple,  while  the  arraogement  is  still  practical  and 
systematic.  The  opening  section  gives  a  concise  view  of  the  physical  featureti 
industries,  history,  etc.,  of  the  district  as  a  whole,  the  orographical  features  being 
treated,  no  doubt  wisely  in  a  book  of  the  kind,  in  their  present  form  rather  than 
in  relation  to  geologicsl  history.  Thus  the  Scafell  group  is  taken  as  the  centre  of 
a  western  system  from  which  arms  radiate  in  all  directions,  while  the  Helvellyn 
and  Skiddaw  groups  form  other  units.  From  a  purely  morphological  point  of  view 
it  seems  unfortunate  that  the  Langdale  Pikes  should  be  placed  with  the  second 
group,  as  they  so  evidently  belong  to  one  of  the  radiating  arms  of  the  first,  and 
the  Thirlmere  and  Grasmere^ valleys  form  together  so  marked  a  natural  dividing- 
line.  Mr.  Brabant  shows  an  intimate  acquaintance  with  the  district,  though 
hardly  posseasing  the  exhaustive  knowledge  of  its  every  nook  and  comer  shown 
by  Mr.  Baddeley.  His  judgment  may  occasionally  be  thought  at  fault,  as  when 
he  describes  the  upper  part  of  the  Grasmere-Borrowdale  route  by  Greenup  Edge 
as  *' somewhat  dull  and  tiresome."  The  immediate  surroundings  are  no  doubt 
somewhat  devoid  of  interest,  but  the  Edge  commands  one  of  the  finest  panoramas 
of  fell-summits  that  are  to  bo  seen  in  the  district.  The  maps,  by  Bartholomew^ 
are  identical  with  those  in  Baddeley,  apart  from  the  absence  of  gradations  of 
colouring  and  their  different  subdivision  into  sections — ^in  which  they  certainly 
do  not  possess  the  advantage.  The  illustrations,  as  already  said,  are  perfectly 
charming,  and  possess  the  unusual  merit,  for  drawings,  of  representing  the  originals 
with  absolute  fidelity  of  outline. 
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TuK  Hebbides. 

'The  Outer  Isles.'    By  A.  Goodrioh-Freer.    WestmiDBter :  Conatable.     1902. 

Thb  work,  which  U  based  on  visits  dating  from  1894  onwards,  deals  rather 
with  the  people  than  with  the  physical  character  of  the  Hebrides,  being  concerned 
chiefly  with  questions  of  history,  folk-lore,  and  the  like.  More  nearly  related  to 
geography  is  the  information  on  the  industries  and  general  manner  of  life  of  the 
people,  with  whom  the  author  mixed  freely,  and  whom  he  describes  with  sympa- 
thetic interest.  There  is  a  chapter  on  the  Norsemen  in  the  Hebrides,  with  an 
account  of  the  remains  dating  from  the  Viking  period,  and  the  Norse  element  still 
traceable  in  the  place-names.  The  book  will  certainly  help  to  make  the  islands 
better  known  to  the  general  public,  though  the  picture  of  the  prevailing  ignorance 
of  the  Hebrides  is  perhaps  somewhat  overdrawn  by  the  author. 

Spain. 
*  The  Land  of  the  Dons/    By  Leonard  Williams.    London :  Oassell.     1902. 

This  work  stands  on  a  distinctly  higher  level  than  the  ephemeral  productions  of 
tourists,  who,  after  a  visit,  perhaps,  of  a  few  weeks,  hasten  to  pose  as  authorities 
on  a  country  with  which  they  have  acquired  but  a  surface  acquaintanceship.    Its 
anthor,  late  Times  correspondent  at  Madrid,  has  lived  in  the  country  a  number  of 
years  and  been  a  serious  student  of  Spain  and  the  Spaniards,  so  that  he  is  able  to 
apeak  from  intimate  knowledge  of  both.    By  far  the  larger  part  of  the  book  relates 
to  the  people,  of  whose  inner  life  and  past  history  Mr.  Williams  shows  a  thorough 
understanding.    From  our  particular  point  of  view  it  might  be  wished  that  the 
author  had  devoted  more  space  to  a  descriptive  account  of  the  country  as  well,  for 
the  solitary  chapter  devoted  to  its  surface  features  shows  that  he  is  quite  com- 
petent to  speak  of  the  geographical  aspects  of  Spain,  while  works  dealing  with 
these  from  a  general,  and  not  too  severely  scientific,  point  of  view,  have  not  been 
too  common  of  late  years.     Mr.  Williams'  remarks  on  the  mountain  ranges  of 
Spain  and  their  respective  characteristics  are  of  especial  interest.    "  To  one  who 
is  familiar  with  the  country,"  we  are  told,  *'  these  mountains  bear  an  unmistakable 
in^vidualism ;  so  much  so,  that  were  he  to  be  conveyed  blindfold  to  every  quarter 
of  the  country  in  turn,  and  the  bandage  to  be  stripped  at  intervals  from  his  eyes, 
the  merest  glance  would  tell  him  where  he  was,  and  what  sierra  he  was  con- 
fronting.**    In  remarking  on  the  absence  of  wood  over  the  larger  part  of  the 
surface,  Mr.  .Williams  shows  himself  a  believer  in  a  once  much  more  extensive 
forest-covering,  quoting  an  old  record  which  speaks  of  a  forest  even  in  the  neigh- 
bourhood of  Madrid ;  but  he  will  hardly  be  followed  by  those  who  point  to  the 
general  climatic  conditions  of  this  part  of  the  world  as  evidence  that  the  land,  as 
a  whole,  must  always  have  been  poorly  supplied  with  moisture,  and  therefore  with 
forest  growth.    For  the  absence  of  trees,  he  finds  a  compensation  in  the  noble 
freedom  which  characterizes  a  typical  Spanish  landscape.    "  You  may  strike  a 
line  due  north  or  south  from  Avila  to  Burgos,  or  Madrid  to  the  Sierra  Morena,  not 
a  soul  will  ask  your  business,  never  a  wall  or  fence  arrest  you."    The  manners 
and  customs  of  the  people  are  fully  described,  and  the  past,  present,  and  probable 
future  of  the  country  is  in  turn  discussed  in  the  three  concluding  chapters.    Mr. 
Williams  shows  a  genuine  sympathy  with  the  Spanish  people,  and  has  an  especial 
liking  for  the  Basques,  whom  he  describes  as  the  noblest-hearted  and  most 
obliging  fellows  in  the  world,  while  their  country  is  "  beautiful  beyond  descrip- 
tion."    He  writes  in   a  terse  and  forcible  style,  and  has  the  valuable  gift  of 
presenting  a  complete  and  vivid  picture  in  a  few  pregnant  sentences. 
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ASIA. 

The  Hissab  Mountains. 

MountainoiiB  Bokhara.  Resnlts  of  Three  Summer  Journeys  in  Central  Aaia  in  the  years 
1896, 1897,  and  1899.'  Y.  J.  Llpski.  Part  I.  The  Hissar  Expedition.  1896.  Si 
Petersburg,  1902.    [In  Bussian.] 

In  the  course  of  the  three  summers  M.  Lipeki  spent  in  Central  Asia  he  explored 
the  Hissar  mountains,  the  Peter  the  Great  range  in  [the  Alai,  the  Darwaz,  Mazar, 
and  smaller  groups.  The  volume  he  has  lately  published  deals  with  the  Hissar 
range,  a  western  ofEshoot  of  the  Alai-tagh,  which  has  a  length  of  about  200  miles, 
and  terminates  on  the  west  with  the  Ehazret-Sultan  group.  Its  altitude  is  very 
considerable,  most  of  the  passes  lying  at  a  height  of  12,000  feet  and  over,  while  the 
summits  rise  1000  to  3000  feet  above  them.  Nevertheless,  they  are  not  covered 
to  any  great  extent  with  snow.  The  most  extensive  snowfields  lie  on  the  northern 
flank,  where,  also,  almost  all  the  glaciers  are  to  be  found.  The  absence  of  forests 
is  striking.  Trees  grow  only  along  the  rivers,  and  there  only  in  small  clumps. 
The  herbage  also  is  poor.  This  is  a  result  of  the  climate,  which  in  general  is  very 
dry,  though  in  the  year  1806  the  quantity  of  precipitation —rain  and  snow — was 
xmusually  great,  causing  floods  which  swept  away  the  bridges  over  the  river 
Tnpalang,  and  completely  destroyed  the  village  of  Sariju.  M.  Lipski  travelled 
chiefly  along  the  southern  side  of  the  Hissar  moxmtains,  which  sends  out  lofty 
spurs  towards  the  south,  extending  his  journey  eastwards  into  Earategin.  Assisted 
by  his  companion.  Captain  Barshchevski,  he  made  large  botanical  (10,000 
specimens),  zoological,  and  geological  collections,  and  examined  several  glaciers. 
These  terminate  at  a  great  height,  none  descending  below  10,000  feet.  They  are 
generally  covered  with  snow,  and  their  extremities  are  buried  under  detritus.  Vast 
accumulations  of  morainal  debris  show  that  the  glaciers  are  receding,  and  traces  of 
glaciers  were  found  where  none  exists  at  the  present  time.  As  regards  the  geology, 
it  seems  that  the  core  of  the  range  consists  of  granite,  and  that  limestones,  diabase, 
and  mica-schist  are  widely  distributed.  Among  the  inhabitants  of  the  Hissar 
mountains,  the  most  remarkable  are  the  people  of  the  Yagnop  valley,  in  Bussian 
territory,  who  speak  a  language  of  their  own,  and  have  a  vague  tradition  that  their 
forefathers  came  from  Elashmir. 

A  map,  tables  of  the  meteorological  observations  taken,  and  a  synopsis  of  the 
collections,  are  much  to  be  desired.  Probably  they  are  reserved  for  the  conclusion 
of  the  work.    The  illustrations  of  scenery  and  natives  are  excellent. 

China. 

*  Travels  in  North  and  Central  China.'    By  John  Grant  Birch.    London : 

Horst  &  Blackett.     1902. 

The  author  of  this  narrative  was  drowned  in  the  Hwang-ho  by  the  upsetting  of  a 
raft,  when  attempting  the  descent  of  the  river  in  company  with  Captain  Watts 
Jones  in  the  early  days  of  the  Boxer  troubles.  His  diary,  which  is  now  printed  in 
a  somewhat  compressed  and  modified  form,  relates  to  various  journeys  in  the 
Chinese  empire  carried  out  in  1899-1900,  with  a  short  interval,  during  which  he 
returned  to  this  country.  The  first  two  journeys  led  from  Peking  to  Ealgan  and 
Mukden  respectively,  including  a  visit  to  the  Ming  tombs  on  the  return  from  the 
first,  and  to  the  mausoleum  of  the  Manchu  kings,  a  little  to  the  north  of  Mukden, 
on  the  second.  On  his  return  from  England  Mr.  Birch  undertook  a  more  extensive 
journey  in  western  China,  ascending  the  Yang>tse  to  Wan-hsien  above  the  gorges, 
and  then  starting  overland  through  Suchwan  by  a  route  somewhat  north  of  Mrs. 
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Bishop's.  The  province  was  traversed  In  various  directions,  hoth  north  and  south 
of  the  capital,  which  was  twice  yiaited ;  hut  the  moat  interesting  journey  was  that 
from  Cheng-tu  north,  across  the  highlands  which  separate  the  basins  of  the  Tang- 
tse  and  Hwaog-ho,  which  have  still  been  traversed  by  but  a  few  EuropeaDs. 
Unfortunately  the  diary  of  this  section  of  the  journey  has  not  been  saved,  and  the 
only  information  available  is  a  letter  written  by  Mr.  Birch  after  arriving  at  Lan- 
chauy  which  gives  the  merest  outline  of  the  main  course  of  the  jourDcy. 

The  book  is  pleasantly  written,  and  although  a  large  part  of  it  deals  with  fairly 
well-known  country,  it  contains  many  interesting  observations  on  the  character  and 
state  of  the  country  traversed,  the  work  of  the  missionaries,  both  Catholic  and  Pro- 
testant, with  whom  the  author  came  in  contact,  and  the  attitude  of  the  Chinese 
towards  European  enterprise.  The  very  brief  editorial  notes  say  nothing  as  to  the 
motives  which  prompted  the  journey,  and  the  reader  is  left  to  gather  from  the 
narrative  that  the  writer  was  interested  in  the  question  of  railway  enterprise  iu 
western  China. 

From  Cheng-tu,  he  set  out  north  in  company  with  Captain  Walts-Jones, 
who,  after  the  mishap  on  the  Hwang-ho,  was  so  barbarously  murdered  at  Kwei- 
hwa-cheog.  The  route  followed  was  in  part  entirely  new,  and  led  through  country 
really  belonging  to  Tibet,  though  marked  as  part  of  China  in  most  maps.  No 
trouble  was  experienced  from  the  Mantse  tribee,  who  have  a  wholesome  respect  for 
foreign  firearms.  Some  magnificent  scenery  was  traversed,  two  passes  nearly 
14^000  feet  above  sea-level  being  crossed,  while  the  party  was  twice  overtaken  by 
snow.  The  alpine  and  other  flowers,  including  many  English  kinds,  were  very 
beautiful  at  these  high  altitudes.  At  one  of  the  passes  Mr.  Birch  considers  that 
he  must  have  been  very  near  the  headwaters  of  the  Ta-tung,  but  exploration  to  the 
weet  is  necessary  before  the  hydrographical  system  can  be  fully  elucidated,  as  some 
of  the  water  flowing  north  from  the  passes  turns  back  on  the  plateau  itself.  The 
position  of  Ta-chau  on  the  map  is  said  to  be  incorrect. 

It  is  deeply  to  be  regretted  that  Mr.  Birch  did  not  survive  to  give  a  full 
narrative  of  this  important  journey,  though  his  death  in  the  Hwang-ho  saved  him 
from  the  worse  fate  which  befel  his  companion. 

The  Hihalatab  and  Persia. 

'  Sport  and  Politics  under  an  Eaistem  Sky.'    By  the  Earl  of  Konaldshay. 

London:  Blackwood.    1902. 

This  book  is  composed  of  two  separate  parts ;  the  first  dealing  with  sporting 
adventures  in  the  Western  Himalayas,  the  second  with  the  author*s  journey  from 
India  through  Eastern  Persia  by  the  newly  opened  trade  route.  Lord  Ronald- 
shay's  mountain  wanderings  led  him  through  some  of  the  grandest  scenery  of  the 
snowy  ranges  of  Elashmir  (among  other  points,  to  the  northern  foot  of  Nanga 
Farbat,  or  Deomir — "  mountain  of  the  gods ''),  as  well  as  across  the  bleak,  elevated 
plateaus  of  Ladak  and  Baltistan ;  and  if,  in  the  sporting  incidents  which  form  a 
large  part  of  the  narrative,  our  sympathies  are  apt  to  be  on  the  side  of  the  author's 
victims  in  their  somewhat  unequal  contest  against  modem  weapons  of  precision, 
the  picture  is  relieved  by  his  keen  appreciation  of  the  wild  sublimity  of  the  scenes 
in  which  he  moved,  which  is  not  shown  to  a  like  extent  by  every  sportsman.  Of 
the  second  and  larger  part  of  the  book  it  is  unnecessary  to  speak  at  length,  as  the 
journey  has  so  recently  been  described  in  the  JoumcU,  while  the  fact  that  Bias  tern 
Persia,  in  its  past  and  present  relations,  has  been  so  lecentiy  and  admirably 
described  by  Major  Sykes,  has  of  necessity  somewhat  detracted  from  the  novelty 
of  much  that  Lord  Bonaldshay  could  tell  us  as  the  result  of  his  journey.    Hlfl 
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work  indeed  makes  no  pretensions  to  be  much  mor<)  than  a  "  wanderer's  diarj." 
He  devotes  some  space  to  a  description  of  the  country  and  people  of  Sistan,  on  the 
importaace  of  which  he  insists,  not  merely  for  its  great  fertility,  but  on  account 
of  its  position  relatively  to  the  sarrounding  countries ;  and  bears  full  testimony  to 
the  influence  with  the  people  which  Major  Sykes  has  acquired  by  his  bonhomie 
aud  tact.  With  respect  to  much  of  the  other  districts  traversed,  the  impression 
conveyed  by  the  narrative  is  one  of  dreary  monotony  and  desolation,  leading  one 
to  the  conclusion  that,  la  themselves  at  least,  they  can  ne?er  afford  an  adequate 
occasion  for  international  rivalry.  Of  Birjand,  however,  and  its  apparently  increasing 
trade,  a  somewhat  brighter  picture  is  drawn. 

Nepal. 

'  Daroh  ludien  i^s  Yerschioisene  Land  Nepal.'    By  Dr.  K.  Boeok.    Leipzig : 

F.  Hirt&Son.    1903. 

The  author,  who  has  visited  India  frequently  in  the  course  of  the  last  twelve 
years,  describes  his  book  as  a  series  of  sketches  from  Ceylon  to  Nepal.  In  thesa 
literary  sketches  and  the  numerous  photographs  that  accompany  them,  the  first 
place  is  given  to  the  native  population  and  its  daily  life;  architecture,  particu- 
larly in  the  strange  temples  of  the  south,  Madura  and  Seringham,  is  also  well 
illustrAted.  Less  attention  has  baen  paid  to  the  better-known  Mohammedan 
architecture  of  the  north.  Dr.  Boeck  was  fortunate  in  obtaining  leave,  generally 
restricted  to  the  Resident's  guests,  to  visit  Katmandu  and  its  environs,  and  his 
photographs  of  the  local  architecture  are  numerous  and  interesting.  From  the 
Eakani  heigh tp,  some  few  miles  north  of  Katmandu,  previously  visited  by 
H.  Sohlagintweit,  he  obtainei  a  view  of  the  bqow  mountains  visible  to  the  east, 
amotigst  which  he  was  pointed  out  "  Gaurisankar-Everest.** 

Sybia  and  Palestike. 

*  Tho  Semitic  Scrieu. — The  Early  History  of  Syria  and  PalooUne.*    By  Lewis 

Bayles  Patou.    London :  Nimmo.     1902. 

The  general  reader  is  here  presented  with  a  clear  outline  of  the  history  of  the 
Western  Semites  fiom  the  earliest  times  down  to  the  establishment  of  the  Persian 
empire,  so  far  as  it  can  be  pieced  together  from  the  narratives  of  the  Bible  and 
other  aocient  sources,  and  from  the  results  of  the  most  receot  explorations  both 
in  Syria  and  Palestine,  and  in  the  neighbouring  Eastern  lands  with  which  those 
countries  were  brought  so  much  into  contact.  The  story  of  Israel  and  the 
Phoiuicians  will  be  told  more  fully  in  other  volumes  of  the  series,  but  the  present 
work  gives  a  valuable  insight  into  the  general  movements  of  the  Semitic  peoples 
in  ancient  times. 

AFRICA. 

East  Africa. 

'  Mitteilangen  iibor  Moine  RcIbbc  naoh  Aequatorial-Ost-Afrika  und  Uganda  1896-1897.' 
Yon  Dr.  Max  Schoeller.    Yols.  i.  and  iii.    Maps.    Berlin :  Beimer.     1901. 

Tiie  journey  of  which  the  results  are  given  in  these  volumes  was  carried  out  some 
five  years  ago,  and  was  described  in  some  detail  at  the  time  in  the  Journal,  In 
his  preface  the  author  explains  the  reasons  which  have  delayed  its  appearance, 
and  which  have  even  now  led  to  some  curtailment  of  the  original  plan.  Of  the 
three  volumes  which  are  to  conniitnte  the  complete  work,  cnly  the  first  and  third 
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(which  ooiisiBts  entirely  of  mapd)  have  yet  been  received,  and  much  of  the  most 
▼aliuble  material  is  being  reBerved  for  vol.  ii.  The  work  is  produced  in  a 
sumptuous  style,  and,  in  spite  of  its  somewhat  late  appearance,  is  to  be  welcomed 
as  a  valuable  addition  to  East  African  literature.  The  greater  part  is  taken  up 
with  the  narrative  of  the  journey  so  far  as  it  relates  to  Grerman  East  Africa,  while 
the  larger  section  of  the  rOute,  which  led  through  British  East  Africa  to  the 
Victorian  Nyanza  and  Uganda,  will  be  dealt  with  in  the  second  volume.  Though 
not»  of  course,  of  the  nature  of  a  systematic  treatise,  this  narrative  section  abounds 
wilh  instructive  remarks  on  the  various  branches  of  science  which  engaged  the 
attention  of  the  author,  especially  the  structural  geology,  and  affords  yet  another 
proof  of  the  power  of  observation  so  generally  characteristic  of  German  travellers. 
We  find,  e.^.,  full  discussions  of  the  great  fault  systems  which  traverse  East  Africa, 
both  in  the  Pangani  region — where  the  original  rift-character  is  still  traceable,  though 
modified  by  subsequent  river-erosion — and  in  that  of  the  "  Natron  **  lake,  a  careful 
comparison  being  also  drawn  between  the  two  regions.  Economic  questions  are 
also  touched  upon,  especially  with  regard  to  Usambara,  the  possibilities  of  which 
the  author  is  disposed  to  rate  highly.  A  zoological  discovery  was  that  of  the 
existence  of  the  striped  h^seoa  in  German  East  Africa,  which  had  not  been  proved 
before ;  while  a  striking  picture  (recalling  those  of  Sir  Harry  Johnston)  is  drawn  of 
the  bird-life  of  the  Olgeju  lagoon,  the  central  of  the  throe  basins  into  which  the 
"Natron"  lake  is  divided. 

The  text  of  the  first  volume  concludes  (apart  from  a  section  devoted  solely  to 
sport)  with  a  very  brief  summary  of  the  scientific  results  under  the  head  of  carto- 
S^P^y>  g^logy>  botany  and  zoology,  and  ethnology.  The  route-map,  which  was 
the  work  of  Herr  Kaiser,  is  reproduced  in  vol.  iii.  in  a  number  of  sheets,  on,  per- 
haps, an  xmnecessarily  large  scale,  for  it  depends  solely  on  the  work  of  the  expedi- 
tion, no. other  maps  being  utilized.  It  is  based  on  careful  compass  surveys, 
controlled  by  bearings  to  prominent  peaks ;  but  whether,  in  cases  of  divergence 
from  previous  maps,  which  are  not  unfrequeut,  greater  reliance  is  always  to  be 
placed  in  the  newer  work  than  on  the  old,  is  not  easily  decided.  An  extensive 
series  of  altitudes,  determined  by  aneroid  observations,  is  given,  and  these  results 
also  differ  considerably  from  those  of  other  travellers.  The  fact  that  several 
instruments  were  used,  no  that  one  checked  another,  gives  some  weight  to  the 
results,  but  these  do  not  seem  to  have  been  controlled  by  simultaneous  observations 
at  sea-level.  A  meteorological  record  was  also  kept  during  the  journey.  In  his 
suggestive  sketch  of  the  geological  history  of  East  Africa,  Dr.  Schoeller  holds  to 
the  view  that  a  land  connection  with  India  and  South  America  was  maintained 
through  Jurassic  times,  owing  to  the  similarities  observable  in  the  littoral  forms  of 
Mollusca  dating  from  that  time.  Attention  must  lastly  be  drawn  to  the  fine 
series  of  photographs  of  native  types,  though  the  ethnological  remarks  arc  reserved 
for  the  second  volume. 

Fbencu  Congo. 

Emile  Gentil,  *  La  Cliut«  de  rKmpire  do  Rabah/     Paris:  Hachette.     iyU2. 

A  stirring  chapter  in  the  history  of  the  partition  of  Africa  is  supplied  by  this 
volume,  which  deals  in  a  concise  yet  comprehensive  manner  with  the  latter  stages 
of  the  French  advance  from  the  Atlantic  coast  to  the  shores  of  Lake  Chad.  No 
one  man  has  played  a  more  important  part  in  tbat  advance  than  M.  Gentil,  who, 
whatever  may  be  the  future  of  the  territory,  will  deserve  to  be  remembered,  side 
by  side  with  his  predecessor  De  Brazza,  as  one  of  the  chief  instruments  in  the 
realization  of  the  French  dream  of  territorial  extension  iu  Western  Equatorial 
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Africa.  Even  before  1895,  when  be  started  od  bis  first  important  mission  to  tbe 
far  nortb,  his  thoughts  bad,  during  several  years'  service  in  the  colony,  been  tamed 
with  longing  towards  tbe  great  lake  of  tbe  Central  Sudan,  but  it  was  only  in  the 
year  mentioned  that  his  opportunity  came,  by  promptly  seizing  which  he  soon 
acquired  a  foremost  place  among  French  African  pioneers.  The  present  narrative 
starts  from  tbe  expedition  of  1895-98 — which  resulted,  as  is  well  known,  in  the 
placing  of  the  first  steamer  on  the  waters  of  the  Shari  and  the  successful  navigation 
of  that  river  to  Lake  Chad— and  recounts  tbe  various  stages  in  the  story  of  the 
French  advance,  until  the  last  obstacle  was  removed  by  the  defeat  and  death  of 
Kabah.  M.  Gentil's  principal  attention  is  naturally  directed  to  the  events  which 
are  the  theme  of  his  book,  and  the  geographical  information  conveyed  is  merely 
incidental  to  the  course  of  the  story.  Something  is,  however,  to  bd  learnt  of  the 
hydrograpbical  system  of  the  Shari,  which  throughout  played  so  important  a 
part  as  a  highway  to  Lake  Chad,  as  well  as  of  the  various  tribes  which  inhabit  the 
country  and  the  native  politics  of  the  Central  Sudan.  The  fear  inspired  by  Babah 
in  the  peoples  he  oppressed  is  frequently  insisted  on,  and  there  is  no  doubt  that 
by  overthrowing  bis  arbitrary  power,  M.  Gtontil  and  his  coadjutors  advanced  the 
prospects  of  civilization  in  this  region.  Tbe  direct  relations  maintained  between 
the  adventurer  and  tbe  Mahdists  was  shown  by  the  capture  of  two  standards  sent 
by  Mohamad  Achmet  to  the  usurper  of  Bomu,  as  symbols  of  suzerainty.  Some 
light  is  thrown  also  upon  the  position  of  affairs  in  Wadai  and  the  spread  of  the 
Senussi  movement,  though  the  most  recent  developments  in  this  direction  have 
occurred  since  the  book  was  written.  M.  Gentil  does  not  confine  himself  solely  to 
bis  own  personal  work,  but  speaks  also  of  that  of  his  coadjutors,  giving  information, 
e. jr.,  as  to  the  mission  of  M.  Bretonnet,  as  well  as  on  the  ill-fated  mission  of  M.  de 
Behagle,  whose  death  seems  in  great  measure  to  have  been  occasioned  by  bis  own 
rashness.  The  purely  geographical  results  are  summarized  in  an  appendix  which 
tabulates  the  astronomically  fixed  positions.  Of  these  the  latitudes  were  obtained 
by  circummeridian  altitudes  of  the  sun  and  stars,  while  the  longitudes  of  the 
principal  points  are  based  on  equal  altitudes,  and  of  the  rest,  by  a  double  transport 
of  time  from  the  first.  The  main  climatic  characteristics  of  the  territory  are  also 
sketched,  three  distinct  zones  being  described  as  lying  between  5°  N.  and  6^  45' ; 
G®  45'  and  9° ;  and  9°  and  13^  respectively,  the  last-named  parallel  marking  the 
commencement  of  Saharan  conditions. 

The  Moors. 

'  The    Moors.     A  Comprehensive    Description.*     By  Budgett  Meakin.     London 

Sonnenschein.    1902. 

In  this,  the  concluding  volume  of  Mr.  Meakin's  important  '*  trilogy  **  on  Morocco, 
its  people  and  history,  we  are  presented  with  an  amount  of  original  matter  which 
to  some  extent  gives  the  work  an  even  higher  claim  to  recognition  than  its  two 
predecessors.  In  dealing  with  the  history  and  geography  of  tbe  country,  Mr.  Meakin 
was  naturally  dependent  more  or  less  on  previously  published  matter,  though  his 
untiring  researches  through  the  whole  range  of  Moroccan  literature,  much  of  it 
little  known  even  to  students,  placed  his  volumes  far  above  the  level  of  mere  com- 
pilations. The  present  work,  however,  is  based  almost  entirely  on  investigations 
at  first  band  among  the  people  themselves.  In  the  execution  of  his  self-imposed 
task  of  describing  the  Moors  in  their  most  intimate  social  and  religious  relations, 
Mr.  Meakin  spared  no  pains  to  qualify  himself  by  long  residence  in  the  country, 
during  which  he  lived  as  a  native  in  native  dress,  and  was  thus  able  to  study  the 
people,  not  as  an  outsider,  but  as  one  of  themselves ;  while  the  accuracy  of  bis 
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pietnre  is  farther  Touched  for  hy  the  fact  that  every  one  of  hfs  notes  was  suhmitted 
to  the  criticism  of  a  representative  group  of  natives  hefore  heing  incorporated  in 
the  work.  In  this  way  many  inaccurate  ideas  respecting  the  Moors  have  heen 
bmahed  away.  The  various  aspects  of  Moorish  life  and  character  are  depicted  in 
an  exhaustive  fashion,  the  author  taking  as  his  model  Lane*s  famous  treatise  on 
the  Modern  Egyptians.  Some  of  the  information  is  of  considerable  value  in 
connection  with  current  events,  especially  that  relating  to  the  general  attitude  of 
the  people  to  outsiders  and  the  conditions  of  trade  and  industry  in  the  country. 

Nigeria. 

British  Nigeria.  A  Qeogn'aphical  and  Historioal  Description  of  the  British  Posses- 
sions adjaoent  to  the  Niger  Biver,  West  Africa.'  By  Lient.-Golonel  A.  F. 
Mookler-Ferryman.    London:  ('assell.    1902. 

This  is  an  extension  of  the  section  on  Nigeria  in  the  author's  former  work  on 
BriUsh  West  Africa,  the  old  matter  being  revised  and  partially  re-written.  It 
forms  a  useful  compendium  of  the  history  of  the  Nigeria  Protectorate,  both  under 
native  rule  and  since  the  first  introduction  of  British  influence,  with  a  sketch  of 
its  present  condition  and  prospects.  The  people  and  their  customs  are  described 
at  some  length,  with  some  items  of  folk-lore. 

Tbipoli  and  Tunis. 

*Au8  den  Staaten  der  Barbaresken.'    Yon  Dr.  E.  Dagobert  Schoenfield.    Berlin  : 

Dietrich  Beimer.     1902. 

This  work  consists  of  two  psrts;  the  first  dealing  with  Tripoli,  the  second  with 
Tunis.  The  section  on  Tripoli  is  perhaps  the  more  valuable,  as  existing  literature 
on  that  country  is  more  scanty.  Tbe  author  spent  three  winters  there,  made  a 
journey  in  the  Fezzan  deserts,  and  visited  tbe  ruins  of  Leptis  Msgoa;  bat  besides 
describing  his  own  experiences,  he  has  much  to  say  on  the  general  characteristics 
of  the  land  and  its  inhabitantsi,  and  the  present  political  situation.  Tbe  illus- 
trations are  of  unusual  excellence. 


AMERICA. 

Irbioation  in  the  United  States. 

•  Irrigation  in  the  United  States.'    By  Frederick  Haynes  Newell.    Now  York : 

Crowell  &  Co.     1902. 

Mr.  Frederick  Haynes  Newell  hap,  for  twelve  years,  been  engaged  in  in- 
vestigating the  problem  of  irrigating  the  arid  regions  of  America.  His  book 
does  not  profess  to  be  a  technical  one,  but  rather  one  which  will  give,  to  the 
amateur  and  the  farmer,  a  general  idea  of  tbe  methods  and  systems  by  which 
homes  may  be  made  in  tracts  which,  at  first  sight,  seem  inhospitable  and 
desolate.  He  speaks  of  water  as  the  substance  which,  more  than  any  other,  affects 
the  health  and  industries  of  man,  especially  in  all  agricultural  pursuits.  The 
first  chapter  gives  a  map,  showing  that,  while  the  well-watered  lands  near  the 
east  and  west  coast  of  America  have  passed  out  of  the  hands  of  Government 
into  private  occupation,  there  remains  in  the  central  arid  regions  a  vast  area  of 
vacant  public  land,  about  two-fifths  of  tbe  whole  area  of  the  States,  which  should, 
both  in  the  interests  of  the  State  itself  and  of  the  increasing  population,  be  made 
available  for  settlement  as  far  as  the  available  sources  of  water-supply  admit. 
Mr.  Newell  points  out  that  the  laws,  which  regulate  the  disposal  of  public  lands 


70  REVIEWS. 

in  square  chess-board  blocks,  are  suitable  to  those  tracts  where  cultiyation  with- 
out irrigation  is  practised ,  but  are  not  suited  to  areas  in  which  the  division  of 
farms  must  be  regulated  mainly  by  the  physical  features  of  the  country,  and 
especially  by  the  possibilities  of  irrigation.  These  possibilities  are  gauged  by  the 
volume  of  water  which  can  be  obtained  from  the  rainfall.  A  series  of  diagrams 
and  maps  are  given,  showing  the  intensity  of  the  rainfall  in  different  parts,  and 
the  proportion  of  that  fall  which  runs  off  the  land ;  this  proportion  is,  naturally, 
least  in  the  arid  regions  and  greatest  in  the  humid  ones,  and  it  varies  from  60 
per  cent,  in  tracts  of  heavy  rainfall  near  the  coasts,  to  nothiDg  at  all  in  some 
places  where  the  entire  rainfall  is  absorbed  and  ultimately  lost  by  evaporation. 

The  effects  of  irrigation  in  the  arid  regions  of  America  are  illustrated  in  the 
book  by  pictures  of  the  land  before  and  after  irrigation  works  have  been  con- 
structed. It  is  said  that  without  irrigation  20  or  30  acres  in  some  parts  will 
support  ODe  cow  only,  but,  with  irrigation,-  will  feed  ten  times  the  number  of 
cattle,  or  will  support  a  family  of  three  to  five  persons.  The  Papago  Indians  of 
the  south-west  appear  to  have  learnt  the  value  of  irrigation,  for  they  construct 
little  dams  when  it  rains,  and  lead  the  water  from  the  gullies  in  the  hilly  ground 
into  a  series  of  hastily  constructed  terraces,  in  which  they  plant  their  crops.  Some 
95  per  cent,  of  the  vacant  public  lands  are  classed  as  deficient  in  water-supply, 
and  it  is  recognized  that,  owing  to  the  impossibility  of  providing  the  necessary 
water,  only  a  small  portion  of  the  whole  can  be  reclaimed  for  agriculture ;  but  this 
small  portion  is  some  60  to  70  millions  of  acres  in  extent,  and  large  enough  to 
support  millions  of  people  if  the  necessary  works  are  carried  out.  In  order  to  do 
this,  a  regular  system  of  surveys  and  investigation  of  the  sources  of  supply  and 
possible  sites  for  reservoirs  has  been  in  progress  in  America  for  years. 

The  author,  after  giving  a  brief  description  of  the  simplest  methods  of  ascer- 
taining the  volume  of  water  which  is  flowing  in  a  stream,  mentions  the  difficulties 
which  have  arisen  as  the  number  of  small  canals,  or  "  ditches,'*  as  they  are  called 
in  America,  have  increased  on  a  river,  and  the  different  owners  of  them  have 
disagreed  as  to  their  rights  to  the  available  supply.  These  disputes  are  brought 
prominently  forward  when  there  is  any  scarcity  of  water,  and  have  led  to  violence 
and  disorder.  One  method  of  adjusting  such  dispute?  has  been  for  the  various 
irrigators  from  a  particular  stream  to  appoint  one  of  their  number  to  distribute 
the  available  supply,  and  to  fix  certain  days  and  hours  when  each  claimant  may 
draw  off  his  proper  share.  This  is  a  system  well  known  on  the  great  canals  in 
Egypt  and  India,  where  regular  ^*  tatils,"  or  systems  of  rotation,  are  established 
by  Gk)vemment  according  to  the  necessities  of  the  case. 

Chapter  IV.  describes  various  devices  for  measuring  and  dividing  the  volume 
of  water  in  small  channels ;  it  refers  to  the  curious  *'  miner's  inch,"  which  had  its 
genesis  in  the  mining  districts,  when  a  Comparatively  small  volume  had  to  be 
divided  among  a  number  of  miners.  The  measuring  box,  illustrated  on  p.  127, 
is  ingeniou?,  and  would  be  of  practical  use  in  many  irrigating  systems  where  a 
"  head "  of  water  is  available.  In  some  parts  of  the  world  water  is  sold  for  irri- 
gation by  volume,  but,  so  far,  no  satisfactory  module  has  been  found  which  will 
work  well  in  cases  where  there  is  no  marked  difference  in  level  between  the  main 
channel  and  the  one  into  which  the  water  has  to  be  measured,  and  which  will  not 
choke  with  weeds  or  floating  sticks.  In  India  such  difference  in  level  is  not  often 
available,  and  the  water  is  always  sold  by  the  area  irrigated,  without  reference  to 
the  volume  used — a  system  which  encourages  waste  on  a  large  scale. 

The  cheapness  of  timber  in  America  has  led  to  the  use  of  that  material  in 
irrigation  works  to  a  larger  extent  than  in  other  parts  of  the  world.  Mr.  Newell 
describes  the  "flumes"  of  various   kinds,  which  are  made  for  the  carriage  of 
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irrigation  supplies  across  valleys  and  over  rivers,  or  under  other  channels.  In 
some  cases  these  flumes  are  made  of  circular  sections,  bound  together  with  external 
bends  of  iron,  so  forming  a  continuous  woo()en  pipe.  These  often  extend  fcr 
considerable  lengths, .  winding,  like  great  snakesi^  through  the  woods,  along  the 
hillsides,  and  up  and  down  across  the  valleys. 

The  chspter  on  reservoirs  is  full  of  interest.  Large  tracts  of  land  in  America, 
in  Africa,  in  India,  and,  indeed,  in  many  other  parts  of  the  world,  can  only  be 
efficiently  cultivated  if  the  flow  of  the  rivers  is  regulated,  and  their  waters  con- 
served, by  impounding  the  surplus  of  one  period  for  use  in  irrigation  at  a  later 
time.  Mr.  Newell  gives,  first,  a  word  of  caution,  pointing  out  how  many  disap- 
pointments there  have  been  with  reference  to  this  cIsfs  of  irrigation  works ;  how 
often  comparative  failure  and  financial  loss  have  followed  when  projects  have 
been  carried  out  by  engineers  who  have  accepted  the  statements  of  the  **  oldest 
inhabitants"  ss  to  the  volume  of  water  to  be  secured,  instead  of  conducting, 
through  a  number  of  seasons,  the  recessary  gauging  of  the  streams  in  order  to 
correctly  ascertain  the  amount  of  water  which  a  given  srea  of  country  would 
supply.  This  chapter  would  have  been  doubly  inieresting  to  those  engineers  who 
have  to  deal  with  such  matters,  if  Mr.  Newell  had  given  the  results  of  his  experi- 
erces  as  to  the  proportion  of  the  flow-off  from  a  catchment  which  could  be 
obtained  under  varying  conditions  of  soil,  of  climate,  and  of  rainfalL  The  question 
is  one  of  great  and  growing  importance,  as  the  increase  in  population  is  demanding 
more  and  mere,  in  all  parts  of  the  world,  and  notably  in  South  and  East  Africa, 
the  construction  of  works  to  impound  the  rainfall.  Such  works  require  the  con- 
struction of  dams  acrof  s  valleys  to  form  the  reservoirs,  and  we  have  in  this  chapter 
a  brief  defcription  of  '*rock  filled"  dams,  of  masonry  dams,  of  wooden  dams,  and  of 
earthen  dams.  The  latter  are  constructed  in  America  sometimes  by  the  hydraulic 
process,  by  which  the  material  to  form  the  dam  is  both  excavateid  and  carried  to 
the  site  by  streams  of  water  flowing  at  high  pressure.  The  speed  and  small  cost  at 
which  material  can  be  moved  in  this  way  is  extraordinary,  but  the  system,  of 
course,  is  only  possible  where  water,  at  high  pressure,  can  be  obtained,  either  natu- 
rally or  by  pumping,  at  a  very  moderate  coat. 

The  great  value  of  water  has  led  to  many  plans  for  its  economy ;  among  these 
the  system  of  sub-irrigation  of  orchards  and  root-crops  is  one  of  the  inost  remark- 
able. Under  this  system  the  water  is  not  applied  to  the  surface  of  the  ground,  as 
is  nsually  the  case,  but  is  conducted  by  perforated  underground  ducts  to  the 
neighbourhood  of  the  plants.  The  system  has  not  been. very  successful  in  orchards, 
owing,  it  is  said,  to  the  roots,  in  their  eagerness  to  get  to  the  water,  seeking  out 
the  ducts,  choking  the  outlets,  and  wrapping  themselves  round  the  pipes;  in  the 
ease  of  root-crops  the  system  has  answered,  as  the  crop  is  removed  every  year,  and 
the  roots  do  not  choke  the  pipes.  This  system  must  be  a  very  expensive  one  in 
first  cost. 

In  every  irrigation  system  the  most  impoitant factor  is  the  "duty ''  to  be  obtained 
from  the  water.  This  "duty  '*  is  expressed  in  different  terms  in  different  parts  of 
the  world.  In  India  it  is  usual  to  measure  it  by  the  number  of  acres  which  can 
be  irrigated  by  1  cubic  foot  a  second  flowing  for  a  certain  time.  In  Egypt  it  is 
usual  to  measure  it  by  the  cubic  metres  of  water  supplied  to  an  acre  in  twenty- 
four  hours.  In  America  it  seems  to  be  usual  to  meafure  it  by  the  number  of 
inches  in  depth  which  it  is  necessary  to  apply  to  the  field  in  the  season.  The 
"duty"  of  water  varies  greatly  in  different  soils,  in  different  climates,  and  for 
different  crops;  the  statistics  given  in  Mr.  Ne well's  book  are  useful  so  far  as  they 
go,  and  it  is  remarkable  that  in  some  of  the  States  laws  have  been  made  fixing  the 
duty  for  apportioning  water  at  the  high  rate  of  60 f^  acres  per  cubic  foot  per  Fecond. 
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This,  in  an  irrigatiDg  season  of  one  hundred  days,  is  equivalent  to  a  depth  of  36 
inches  in  the  field,  which  is  a  very  large  volume. 

The  sums  paid  for  irrigation  vary  greatly.  In  South  Africa  £1  to  £1  3«.  an 
acre  is  paid ;  in  India  the  average  charge  is  about  2}  to  3  rupees,  or  say  is.  an 
acre ;  in  Egypt  cultivators  will  pay  £2  to  £3  an  acre,  in  addition  to  the  ordinary 
land  tax,  for  water  pumped  on  to  cotton-fields ;  in  America  Mr.  Newell  gives  the 
average  as  $1},  or  say  5«.  an  acre,  but  the  rate  is  in  some  cases  (p.  326)  as  high 
as  |15  and  $30  per  acre  for  an  aggregate  depth  of  1  foot  of  water  delivered  on 
the  land. 

The  researches  made  by  the  American  officials  have  shown  that,  in  the  arid 
states  of  America,  there  is  estimated  to  be  a  sufficient  supply  of  water,  if  it  is 
conserved  by  reservoirs  and  other  irrigation  works,  to  render  60,000,000  acres  cnl- 
turable.  Of  this  area  some  4,000,000  acres  was  actually  irrigated  in  1890,  and  some 
7,000,000  acres  in  1900.  The  increase  in  area  is  great,  and  compares  favourably 
with  the  progress  made  in  an  equal  period  in  India,  where  the  (Government, 
encouraged  by  the  fact  that  the  existing  irrigation  works  pay  collectively  about 
6  per  cent,  on  the  capital  invested  in  them,  has  appointed  a  commission  on  the 
subject,  and  it  is  anticipated  that  a  large  extension  of  irrigation  works  will  be  the 
result.  • 

Mr.  Newell,  in  the  latter  half  of  his  book,  deals  with  underground  water-«upply, 
with  irrigation  law,  with  irrigation  by  pumping,  and  he  gives  a  general  description 
of  the  irrigation  in  the  twelve  territories  which  lie  in  the  arid  tracts.  The  book 
is  illustrated  by  numerous  sketches  and  plates,  and  it  will  be  useful,  not  only  to 
those  who  are  interested  in  irrigation  from  a  purely  agricultural  point  of  view,  but 
also  to  irrigation  engineers,  who  will  find  in  it  many  facts  of  value  to  them  in 
their  profession. 

R.  B.  Buckley. 

South  Amebioa. 

'  The  Great  Mono  tains  and  Forests  of  South  America.'    By  Paul  Fountain. 

London,  etc. :  Longmans.    1902. 

Like  its  predecessor,  which  treated  of  the  wild  life  of  the  southern  half  of  North 
America,  this  work  will  be  welcomed  by  those  nature-lovers  who  prefer  pictures 
of  bird  and  animal  life  in  its  natural  surroundings  to  dry  scientific  treatises.  From 
their  point  of  view,  it  is  perhaps  the  most  attractive  book  on  South  America  that 
has  appeared  for  many  years.  The  writer  makes  no  claim  to  be  a  geographer,  and 
his  somewhat  fragmentary  notes  of  travel  in  the  inner  recesses  of  the  continent 
(including  a  voyage  on  the  Funis)  hardly  add  to  our  knowledge  of  its  topographical 
features.  But  his  graphic  word-pictures  of  natural  scenes,  whether  in  the  Andes 
or  the  great  forests  of  Brazil,  are  valuable  as  bringing  home  to  the  mind  with 
unusual  force  the  typical  characteristics  of  the  different  regions  of  South  America. 


GENERAL. 

Maps  and  Map  Reading. 

'Notes  on   Maps   and  Map  Heading.'     By  Lient.-Oolonel   H.   M.   E.   Bmnker. 

London  :  Clowes  &  Sons.     1902. 

This  is  a  useful  little  book  which  essays  to  reduce  a  special  branch  of  military 
education  to  a  few  practical  and  elementary  rules. 

In  the  introduction  it  is  satisfactory  to  hear  that  the  War  Office  regulations  of 
May,  1902,  at  last  recognize  the  value  of  small-scale  maps  for  purposes  of  military 
instruction.    A  scale  of  1  loch  per  mile  is  the  very  largest  which  is  applicable  to 
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such  wide  areas  as  modem  armies  will  manGBUvre  over  in  the  course  of  a  campaign, 
whilst  it  is  quite  probable  that  the  scale  of  4  miles  to  the  inch  will  be  found  to  be 
the  best  standard  scale  for  practical  purposes  in  the  field. 

Beoognizing  this  fact,  the  writer  has  placed  far  too  much  stress  on  the  reading 
of  contours.  Accurately  contoured  maps  on  the  scale  of  1  mile  to  the  inch  will 
nerer  be  attainable  of  any  country  that  has  not  been  subjected  to  a  rigorous  course 
of  exact  survey.  For  larger-scale  maps  and  purely  local  purposes  the  contour  is,  of 
course,  the  only  scientific  method  of  showing  relief,  and  a  knowledge  of  their  signifi- 
cance and  a  capability  of  rapid  interpretation  of  them  is  undoubtedly  an  important 
item  in  technical  education.  But  for  the  smaller-scale  maps  (which  will  be  the 
standard  military  maps  of  the  future),  the  continuous  contour  system  of  topography 
will  inevitably  be  found  to  be  inapplicable  to  any  but  comparatively  level  country. 
For  mountainous  country  it  is  misleading  and  dangerous.  The  scale  does  not  admit 
of  a  less  vertical  interval  than,  say,  100  feet,  and  a  lOO-foot  hill  may  be  a  very 
important  military  feature.  This  on  the  map  would  only  be  represented  by  one 
ringle  line,  or  loop,  and  that  single  line  might  represent  (if  not  marked  by  figures) 
a  depression  rather  than  an  elevation.  Moreover,  accuracy  of  contouring  by  mere 
eye  sketching  (such  as  is  necessarily  resorted  to  in  most  military  map-making)  is 
very  unequal.  The  American  l-ioch  standard  maps  are  perhaps  the  best  example 
of  the  system,  but  for  the  vast  mass  of  the  unmapped  countries  with  which 
England  has  yet  to  deal,  the  elaboration  of  American  methods  will  be  found 
impossible.  Even  when  possible  the  result  is  admittedly  misleading  in  detail. 
Consequently  officers  and  men  should  be  equally  trained  in  the  far  readier  processes 
of  map-reading  from  topographical  illustrations  of  the  Indian  Survey  type,  where 
eye  sketching  by  means  of  haohuring  takes  the  place  of  contours ;  where  elevations 
and  depressions  are  unmistakably  dififerentiated ;  and  where  relative  heights  are 
determined  at  once  by  actual  figures  on  the  face  of  a  map.  To  cover  the  face  of 
a  military  map  with  figures  denoting  height  above  a  given  datum  is  the  really 
practical  way  of  giving  instant  information  to  the  map-reader  of  a  small-scale  map. 
Cover  from  the  fire  of  an  enemy,  etc.,  may  be  a  matter  of  a  few  feet  of  elevation 
more  or  less.  Such  details  cannot  be  expected  from  small-scale  maps — not  even 
from  the  1-inch  Ordnance  maps  of  the  English  Survey. 

Colonel  Brunker's  book  marks  a  long  step  in  the  right  direction.  He  does  not 
tell  us  everything  (e.  g.  how  to  "  set  '*  or  *'  orient  '*  a  map  that  is  not  mounted  on  a 
stiff  board),  but  it  is  useful  all  through.  The  doubt  about  it  is  the  uncertainty 
whether  he  has  quite  grasped  the  nature  of  that  map  of  the  future  which  must  in- 
evitably be  used  on  the  field  of  action  if  lives  or  opportunities  are  not  to  be  thrown 
away. 

T.  H.  TI. 

History  of  Geography. 

*  Manuali  Hoepli.'    L.  Hugues.    Cronologia  doUe  Scoperto  e  delle  Esplorazioni 
Geografiche,  dalF  anno  1492  a  tutto  U  seoblo  xix.    Milan :  Hoepli.     1908. 

Prof.  Hugues  here  gives  a  carefully  compiled  summary  of  geographical  explora- 
tion from  1492  to  1900,  arranged  chronologically.  It  should  prove  most  valuable 
for  purposes  of  reference,  forming  as  it  does  to  some  extent,  with  the  help  of  the 
excellent  index,  a  much-needed  Dictionary  of  Geographers.  The  list  of  names  is 
fairly  exhaustive,  including  many  less-known  travellers,  as  well  as  writers  like 
Glareanus  and  Yarenius.  Some  mistakes  and  omissions  were  no  doubt  unavoid- 
able. Thus,  Sir  H.  Johnston  appears  (once  only — under  1883)  as  N.  H.  Johnston, 
and  we  miss  the  name  Ravenstein,  though  we  find  such  names  as  Buge,  Hamy 
and  Ghdlois  duly  entered. 
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THE  SOOIETT. 

Award  of  the  Victoria  Hedal  to  Dr.  Sven  Hedin.— At  the  meeting  of 
the  Council  of  the  Society  on  December  8,  it  was  decided  to  recognize 
the  great  importance  to  geography  of  the  scientific  work  performed  by 
Dr.  Sven  Hedin  in  Central  Asia,  by  the  presentation  of  the  newly 
instituted  Victoria  Medal,  awarded  for  the  first  time  in  1901  to  Mr. 
Eavenstein.  As  will  be  remembered,  this  medal  is  to  be  given,  not 
annually,  but  as  occasion  may  arise,  to  such  travellers  or  geographers 
as  may  be  regarded  as  entitled  to  special  recognition  for  the  value  of 
their  work.  It  thus  to  some  extent  takes  the  place  of  the  special 
medals  which  have  in  the  past  been  awarded  to  such  travellers  as 
Stanley  or  Nansen,  who  have  already  been  holders  of  the  ordinary 
medals,  but  whose  further  services  to  geography  have  called  for  some 
additional  recognition  by  the  Society.  Dr.  Sven  Hedin  occupies  a 
similar  position,  having  received  the  Founder's  Medal  in  1898,  after  his 
return  from  his  first  great  expedition,  while  the  high  appreciation  in 
which  his  work  is  held  is  further  shown  by  the  fact  that  the  award  has 
probably  been  made  for  the  first  time  on  an  occasion  other  than  the 
Anniversary  Meeting  of  the  Society.  It  has  quickly  been  followed  by 
the  presentation  to  the  explorer,  during  his  visit  to  Edinburgh,  of  the 
special  **  Livingstone"  Medal  of  the  Scottish  Geographical  Society. 

EUROPE. 

The  Basin  of  the  Amo. — in  the  Rivista  Oeogr,  ItaX,^  June  and  July, 
11K)2,  Prof.  Oberti  treats  of  the  hydrographical  history  of  the  Amo  baslD.  After 
discussing  the  uDcertain  morphology  of  earlier  geological  periods,  he  states  that 
in  Pliocene  times  the  Amo  did  not  exist,  but  that  the  lake  of  the  Mugello  was 
drained  through  the  lower  lake  of  Montevarchi  and  the  Yal  d*Ambra  to  the  sea, 
while  a  lake  in  the  Casentino  valley  sent  its  waters  to  the  site  of  the  present  plain 
of  Arezzo,  and  thence  through  the  lagoon  of  the  Chiana  valley  to  the  gulf  of 
Chiusi.  Towards  the  eod  of  the  period  orogenic  movements  of  such  iutenslty 
occurred  as  to  define  the  present  morphology  of  the  basin.  The  land  rose  to  the 
south-east  and  sank  to  the  north-west,  while  a  fault  on  the  line  Florence-Signa 
drew  off  the  waters  of  the  lake  of  Mugello  and  Valdarno  to  the  west,  where  they 
reached  the  sea  beyond  Casciua.  The  waters  of  the  upper  Arno  basio,  no  longer 
finding  an  outlet  by  the  Yal  d'Ambra,  rose  till  they  poured  out  into  the  Sieve. 
A  lake  of  no  great  size  remained  in  the  lowest  part  of  the  Casentino  valley, 
partly  separated  from  the  Amo  basio,  and  communicated  by  the  narrows  of  Gbiani 
with  the  lacustrine  basin  of  the  Yal  di  Chiana,  the  waters  of  which,  joined  by 
those  of  the  lakes  of  Perugia,  Montepulciano,  and  Chiusi,  made  their  way  to  the 
Tiber.  The  narrows  of  Chiani  became  the  dividing  point  between  two  opposite 
tendencies — active  erosion  in  the  north  and  deposition  of  sediment  in  the  south — 
so  that  the  streams  on  the  northern  side  tended  more  and  more  towards  the  Amo, 
which  gradually  extended  its  basin  southwards.  Prof.  Oberti  gathers  from  various 
writers  the  history  of  this  southern  displacement,  and  mentions  the  engineering 
works  erected  to  check  it  in  the  seventeenth  and  eighteenth  centuries. 
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Settlements  in  the  Netherlands. — A  series  of  interesting  articles  by 
Dr.  H.  Blink,  on  tbe  settlements  on  and  around  the  Drente  plateau,  has  appeared  in 
the  Tijdschrt/t  of  the  Royal  Dutch  Geographical  Society,  Deel  zviii.  No.  5,  and 
Deel  xix.  Nos.  1,  4,  and  6.  Hitherto  the  history  of  settlement  in  Holland  from 
an  anthropqgeographical  and  economical  standpoint  has  been  little  studied,  and 
Dr.  Blink  desires  to  fill  the  gap.  He  has  chosen  the  Drente  plateau  for  the  subject 
of  his  first  essay,  because  settlements  of  very  old  and  more  modem  types  occur 
here  side  by  side.  He  describes  the  old  German  colonies  on  the  edge  of  gently 
sloping  hills  which  presented  good  ground  for  cultivation.  The  villages  were  built 
in  irregular  groups  of  houses  with  open  spaces  between  them.  In  the  fen  colonies, 
on  the  other  hand,  the  houses  skirted  the  roads,  paths,  or  canals  in  long  rowp. 
Dr.  Blink  describes  how  turf-cutting  and  cultivation  progressed  hand-in-hand  in 
the  Groningen  fen  colonies,  and  how  the  development  of  the  peat  industry  led  to 
the  construction  of  canals  and  the  growth  of  shipping  as  the  peat  was  carried  to 
more  and  more  distant  markets ;  and  treats  of  the  manufactures  that  have  sprung 
np  in  more  recent  times.  The  details  concerning  the  various  land  tenures,  the 
houses  and  the  mode  of  life  of  the  villagers,  the  systems  of  working  the  peat, 
etc.,  combine  to  form  a  very  instructive  picture  of  past  times  in  Eastern  Holland. 

Vorth  Sweden  as  an  Agricultural  Country.— The  adaptability  of  the 

northern  part  of  Sweden  for  cultivation  has  been  keenly  debated,  and  very  opposite 
opinions  have  been  expressed ;  some  of  the  disputants  maintaining  that  the  natural 
conditions  prohibit  any  great  development  of  agriculture,  while  others  dream  of 
o(donization  on  a  large  scale.    In  Ymer,  No.  3,  1902,  Prof.  Hogbom  sets  forth  the 
actual  conditions.     As  regards  climate,  he  points  out  that  North  Sweden  has  the 
advantage  of  Finland  in  that  the  night-frosts  are  more  severe  in  the  latter  country, 
where,  however,  the  agricultural  population  is  more  numerous.    If,  too,  the  crops 
obtuned  in  Northern  Sweden  be  compared  with  those  of  Southern  Sweden,  it 
appears  that  the  yield  is  not  less  than  on  average  lands  further  south.    Prof.  Hogbom 
then  passes  in  review  the  physical  conditions  of  the  countiy,  dividing  it  into  four 
regions — the  coast  and  fringing  belt  of  islets  and  rocks  (the  sJcdrgard) ;  the  region 
of  marioe  clays  and  river  sediment;  the  region  of  moraines  and  bogs ;  the  highlands 
and  lake  district.    Along  the  coast  and  skdrgSrd  the  finer  particles  have  been 
washed  away  by  the  sea  as  the  land  has  risen,  and  this  process  is  still  going  on. 
Only  in  a  few  sheltered  spots  are  small  areas  of  available  soil  left  behind.    The 
second  district  extends  inland  to  the  highest  level  reached  by  the  sea  after  the 
inland  ice  melted  away  and  the  morainic  deposits  were  left.    This  limit  varies  in 
different  parts  from  650  to  900  feet  above  the  present  sea-level.    Here  the  sand, 
light  soil,  and  clay  washed  out  of  the  moraines  are  deposited  in  the  valleys  and 
low-lying  lands,  and  old  river  deltas  form  good  land  for  the  farmer.    This  is  the 
agricultural   land  of  the  country  par  excellence.    Adjoining  it  is  the  region  of 
morainic  accumulations  and  large  bogp,  where  the  material  of  the  moraines  covers 
most  of  the  surface  and  has  not  been  sorted  by  water,  so  that  the  ground  is  for  the 
most  part  encumbered  with  stones,  and  cannot  be  utilized,  though  the  chemical 
constituents  of  the  soil  render  it  naturally  fertile.    The  bogs,  some  of  which  are 
6  or  7  miles  in  extent,  are,  and  might  be  more  extensively,  utilized  as  meadow- 
land.    In  the  region  of  the  highlands  and  ice-lake  sediment  the  valleys  are  often 
filled  with  fertile  soil  collected  by  lakes  and  streams,  and  cultivated  lands  are 
found  as  high  as  1600  feet  above  sea-level.   These  are  especially  productive  where 
they  contain  lime  derived  from  the  Silurian  formation  of  central  Jamtland.    The 
elevation  and  climate  are  the  chief  obstacles  to  cultivation,  but  the  frosts  are  less 
severe  than  might  be  expected.    Prof.  Hogbom  has  collected  statistics  showing  the 
growth  of  population  and  extension  of  agriculture,  etc.,  in  the  various  regions,  and 
exhibits  these  details  in  a  map  and  diagrams. 
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Lakes  of  the  Kostroma  Gtovenunent—Tbe  valley  of  the  river  Kostroma 
in  its  middle  and  lower  course  lies  230  to  390  feet  above  sea<leve1,  while  in  the 
source-region  at  Soligalich  the  normal  height  of  the  river  is  only  436  feet.  Its 
valley  is  about  20  miles  broad  in  the  lower  part,  owing  to  the  combined  actiqn  of 
the  Kostroma  and  Volga,  which  flows  up  the  Kostroma  in  spring  to  a  distance 
of  40  miles,  checking  the  current  of  the  latter  and  causing  much  erosion  of  the 
bed-rock  and  deposition  of  alluvium.  At  the  present  time  the  spring  flood  does 
not  extend  to  the  limits  of  the  valley,  which  were  evidently  at  a  former  period, 
before  the  river-beds  were  cut  down  so  low,  the  banks  of  a  great  lake.  The  basin 
of  the  river  and  its  tributaries,  a  hilly  belt  that  slopes  south-eastwards  to  the 
Volga  from  the  boundary  of  the  Gk)yernment,  is  now  studded  with  a  number  of 
smsU  lakes,  some  of  which  were  examined  by  M.  Grachef  in  1901.  In  the  neigh* 
bourhood  of  the  lakes  in  the  Uzoksa  valley  the  villages  are  built  on  piles  3  feet 
6  inches  to  12  feet  high,  according  to  the  situation,  for  in  the  spring  large  tracts 
are  flooded,  and  these  villages  stand,  like  Venice,  in  the  midst  of  the  water, 
communication  being  possible  only  by  boats.  As  the  land  is  so  long  covered 
by  water,  the  only  crop  thst  can  be  raised  is  hops.  The  hop-yards  extend  over 
large  areas,  yield  a  good  profit  to  the  inhabitants,  and  supply  the  chief  article  of 
trade.  The  chief  lakes  described  by  M.  Grachef  are  the  Velikoye,  Sloinskoye, 
and  Idolomskoye,  in  the  basin  of  the  Uzoksa  (or  Uzoka),  right-hand  tributary  of 
the  Kostroma;  and  the  Galich,  Chukhloma,  and  Gushcba,  drained  by  eastern 
tributaries  of  the  river.  The  largest  of  all  is  the  Gralich,  with  an  ares,  according 
to  Strelbitski,  of  29J  square  miles.  The  water  is  shallow,  the  greatest  depths 
occurring  along  furrows  which  seem  partly  to  form  continuations  of  the  beds  of 
the  streams  that  feed  the  lake,  partly  to  follow  the  line  of  the  banks.  At  high 
water  the.  river  Beksa  flows  back  into  the  lake  aud  raiees  its  level.  The  lake  is 
frozen  over  from  about  November  7  to  May  7.  The  Gushcha  lake  slopes  down  to 
a  hollow  near  its  northern  bank.  The  depth  of  sudden  change  of  temperature 
(Sprungschicht)  is  at  26  to  30  feet  (temp.  38°  Fahr.) ;  in  shallower  places  the 
water  gradually  cools  (in  July)  from  76^  at  the  surface  to  44^  at  the  bottom.  The 
water  of  the  Pokheyevskoye  lake,  which  has  a  bottom  of  firm  clay  and  bare  banks, 
is  peculiarly  transparent.  The  following  table  gives  the  dimensions,  etc.,  of  some 
of  the  largest,  deepest  lakes : — 


Galich  ... 

(Jhnkhloma 

Gnshcha 

Pokheyef 

Velikoye 

Idoloma 


Max.  length 

in  miles  and 

furlongs. 


Maximum    | 
breadth 
in  miles  and  | 
ftirlongs. 


Maximum 

Mean 

depth  in 
feet. 

depth 

in  feet. 

14-8 

5-4 

14-8 

4-9 

68-2 

23 

62 

295 

6 

n 

— — 

Transparency 
in  feet. 


Colour  in  the 

Dle-Forel 

scale. 


2-5 

1-6 
14-8 

4  to  Go 


20 
16  to  17 


Zemlevedeniye,  Nos.  2  and  3,  1902. 


ASIA. 

Mr.  C.  W.  Campbell's  Expedition  in  Hongolia.— Mr.  C.  W.  Campbell,  of 

H.M.  Consular  Service  in  Chioa,  who  first  became  known  to  geographers  for  his 
journey  through  Korea  to  the  Ch'ang  Pai  Shan,  described  before  the  Society  in 
1892,  has  lately  returned  to  this  country  after  accomplishing  an  important  journey 
throngh  Eastern  Mongolia,  extending  in  all  to  about  2500  miles.  Parts  of  his 
route  have  probably  not  been  traversed  previously  by  Europeans,  while  he  appears 
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to  be  the  first  EnglishmaD  (at  least,  who  has  given  any  account  of  his  journey)  to 
travel  at  all  in  Eastern  Mongolia  and  the  Eerulon  valley.*  The  expedition  had 
been  planned  for  1900,  but  was  then  frustrated  by  the  Boxer  troubles.  The  start 
from  Peking  was  eventually  made  on  June  3, 1900.  Proceeding  via  Ealgan,  Mr. 
Campbell  reached  the  Aoguli  Nor,  and  then  made  a  tour  north  and  north-east 
through  Ghaharia  by  an  imbeaten  track  to  Dolon  Nor,  visiting  the  old  Yuan 
capital,  Sbang-tu,  on  the  way.  He  then  visited  the  iDalai  Nor,  and  thence  went 
north  and  north-east  to  the  Khalka  river,  which  he  followed  for  some  days  to  the 
north  of  Boir  Nor,  afterwards  striking  across  to  the  Eerulon,  and  getting  a  view  of 
the  great  Dalai  Nor  from  a  hill  called  Bogdo-nl.  The  Eerulon  was  followed  to 
the  district  of  the  Tsetsen  Han,  overlord  of  the  Western  Ehalkas,  whence  Mr. 
Campbell  struck  across  to  Urga,  which  he  reached  on  September  6.  From  Urga 
be  made  two  long  trips  and  one  short  excursion,  during  which  he  visited  the 
Eentei  mountains,  traced  the  Eerulon  to  one  of  its  sources,  and  finally  traversed 
the  Orkhon  valley,  visiting  the  old  Turkish  monuments  brought  to  light  by 
Yadrintsefif  and  Badloff,  the  ruins  of  the  old  Uigur  capital,  Hara-balgas,  and  the 
celebrated  monastery  of  Erdeni-tsu,  the  probable  site  of  the  ancient  Eara-koram. 
On  the  main  journey  to  Urga  he  was  accompanied  by  an  Indian  sub-surveyor  lent 
by  the  Indian  Government,  who  executed  a  survey  with  the  plane-table,  while  Mr. 
Campbell  himself  made  a  series  of  barometrical  and  temperature  observations,  took 
observations  for  latitude  and  compass  variation,  and  put  together  a  feiir  collection 
of  plants.  It  is  interesting  to  compare  this  journey  with  that  of  the  old  Jesuit 
traveller  Gterbillon,  whose  journeys  led,  broadly  speaking,  over  much  the  (ame 
ground  in  the  seventeenth  century. 

Kinerals  and  Mining  in  Korea- — So  much  has  been  written  on  the  subject 
of  the  mineral  resources  of  Eorea,  that  the  report  of  the  British  Consul  at  Chemulpo 
with  regard  to  the  question  will  be  read  with  interest.  The  American  gold-mining 
concession  at  Wonsan  employs  over  four  thousand  Eorean  labourers,  works  five 
mines,  and  has  exported  gold  to  the  value  of  £150,000  during  the  past  year.  A 
British  company  has  commenced  work  on  a  powerful  vein  of  pyrrhotine  carrying 
copper  for  a  width  of  13  feet,  and  have  also  discovered  seams  of  coal  of  a  highly 
aothracitic  character. 

The  Kirghiz  Steppe  in  the  Semipalatinik  Oovemment.— In  1898  and 

1899  M.  Tikhonovich,  with  three  companions,  investigated  the  Eirghiz  Steppe 
with  the  object  of  ascertaining  the  general  condition  of  the  water-supply  and  the 
capalnlities  of  the  soil  for  cultivation.  His  journeys  extended  over  some  44,000 
square  miles,  between  48<>  and  53°  40'  N.  lat.  and  75®  and  81®  E.  long.'  The 
steppe  is  in  general  a  plain,  the  highest  point,  in  lat  51°  30 ,  having  an  absolute 
elevation  of  only  650  feet,  while  the  Irtish  sinks  from  a  height  of  only  423  feet 
at  Pavlodar  to  143  feet  at  Omsk,  after  a  course  of  260  miles.  In  the  south  a 
ring  of  mountains,  culminating  in  the  Eizil-ra  (the  Eizil-tash  of  Semenof), 
5060  feet  high,  forms  the  watersheds  between  the  Irtish  and  the  Balkash  lake  and 
between  the  Irtish  and  Ishim.  On  the  Balkash  slope  there  are  numerous  streams, 
but  hardly  any  lakes ;  in  the  elevated  country  there  are  lakes  fairly  well  supplied 
with  water  by  streams ;  and  in  the  steppe  lakes  are  numerous,  while  almost  the 
only  river  is  the  Irtish.  In  the  Barjanauly  and  Earkarali  mountains  some  of  the 
lakes  are  of  tectonic  origin,  being  connected  with  the  strike  of  the  folds  and  the 
slope  north-north-westwards,  in  which  direction  the  sea  of  early  Tertiary  timed 


^  Mr.   T.   W.   Atkinson's  furthest  point  in  this  direction  seems  to  have  been 
Ntrchinsk,  in  the  valley  of  the  Argun,  but  it  is  not  easy  to  separate  the  descriptions  in 
his  work  which  are  based  on  his  own  travels  from  those  derived  from  Busslan  ivorks. 
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receded.  Other  agents,  chiefly  eolian,  played  only  a  secondary  part  in  their 
formation.  Other  lakes,  as  the  Kara-sor  (a  sor  is  a  lake  which  dries  up  in 
summer)  and  Balikti-kul,  are  due  rather  to  the  action  of  the  wind  on  loose 
deposits,  many  of  them  lying  in  coal-bearing  strata  of  little  consistency.  There  are 
signs,  however,  that  water-erosion  was  formerly  more  active  in  this  region,  and 
possibly  has  assisted  in  the  excavation  of  the  Eara-sor.  The  remaining  lakes  may 
be  divided  into  old  lakes  of  the  primeval  steppe,  old  lakes  of.  the  old  coast  belt, 
and  lakes  formed  in  the  Post-Pliocene  period.  The  first  are  connected  with  a 
negative  displacement  of  the  coast-line  in  the  Oligocene  period,  the  second  with 
abrasion  during  the  early  Tertiary  transgression,  and  the  third  are  the  result  of 
the  level  surface  of  the  steppe.  The  last  are  fresh  or  only  slightly  brackish,  and 
lie  at  a  higher  level  than  the  salt  lakes  in  basins  of  Oligocene  clays.  The  tectonic 
basins  in  the  mountains  are  fairly  supplied  by  streams.  In  general  the  lakes  are 
disappearing,  but  this  does  not  prove  that  the  whole  region  is  drying  up.  Besides 
common  salt,  the  waters  of  the  lakes  contain  potassium  oxide,  chloride,  and 
sulphate,  calcium  sulphate,  magnesia,  magnesium  chloride,  alum,  etc. 

The  Founding  of  Fort  St  George,  Hadras.— Mr.  William  Foster,  whose 

previous  contributions  to  our  knowledge  of  the  early  trading  operations  of  the 
English  in  India  are  well  known,  has  placed  students  under  a  fresh  obligation 
by  the  publication  of  extracts  from  early  documents  relating  to  the  founding 
of  Fort  St.  George,  which  have  hitherto  been  hidden  away  in  the  India  Office 
records.  As  Mr.  Foster  points  out  in  his  preface,  the  history  of  Madras  and  its 
fortress  has  been  dealt  with  by  many  historians,  but  the  records  to  which  these 
have  had  access  have  been  limited  to  those  available  in  the  city  itself,  which 
commence  only  in  1670.  The  present  selections,  many  of  them  taken  from  the 
important  collection  of  "  original  correspondence "  preserved  at  the  India  Office, 
take  us  back  to  the  first  establishment  of  the  settlement  and  its  history  under 
Hindu  rule,  and  therefore  supplies  a  hitherto  missing  chapter  of  great  interest. 
Mr.  Foster  weaves  his  extracts  with  much  skill  into  a  connected  narrative,  allow- 
ing the  old  writers  to  tell  the  story  in  their  own  words  where  possible,  but  supply- 
ing the  necessary  connecting  links  and  elucidations,  sometimes  gathered  from 
contemporary  Dutch  records.  Before  the  founding  of  Fort  St.  George,  the  English 
had  been  established  at  Masulipatam,  where  they  were  subject  to  the  exactions  of 
the  Mohammedan  rulers  of  Gh)lconda  and  their  satellites,  and  were  placed  at  a 
great  disadvantage  as  compared  with  the  Dutch,  who  had  a  settlement  at  Pulioat, 
8ome  200  miles  to  the  south,  under  the  milder  administration  of  the  Hindu  king 
of  Yijayanagar.  In  1626  they  obtained  a  grant  of  land  at  Armagon,  a  little  north 
of  Pulicat ;  but  the  conditions  here  too  were  unfavourable,  and  the  English  factors 
were  ready  to  seize  any  opening  for  the  establishment  of  a  post  still  further  south. 
The  desired  opportunity  was  afforded  by  the  overtures  made  by  the  Naik  of  the 
district  round  Madraspatam,  as  the  site  of  the  future  city  was  then  called.  In  the 
negotiations  with  the  Naik,  as  also  in  the  actual  founding  of  the  fort  (1640), 
the  details  of  which  are  fully  elucidated  by  Mr.  Foster's  extracts,  Francis  Day 
played  a  prominent  part,  showing  much  determination  and  initiative,  though  ill 
supported  by  his  superiors.  Much  of  the  responsibility  was,  however,  shared  by 
Andrew  Gogan,  to  whom,  Mr.  Foster  thinks,  sufficient  credit  has  not  hitherto 
been  given  for  his  part  in  the  undertaking.  Several  misstatements  which  have 
obtained  currency  with  regard  to  the  founding  of  the  settlement  are  also  corrected. 
Thus  Mr.  Foster  shows  that  the  original  grant  by  the  king  of  Yijayanagar  was 
not  made  by  Sri  Hanga  III.,  as  is  usually  stated,  for  he  had  not  then  come  to  the 
throne ;  also  that  it  did  not  hand  over  a  district  5  miles  long  by  1  mile  wide, 
for  in  1645  the  English  appear  to  have  possessed  only  Fort  St.  George  and  its 
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immediate  yioinity.  The  original  name  given  to  the  settlement  was  Ghenna- 
papatam,  aftSer  the  father  of  the  Naik,  whence  comes  the  present  native  name 
of  Madras — Ghennapatam.  But  the  old  name  held  its  own  with  the  factors.  The 
first  instance  of  the  abbreviated  form  occurs  in  1612  (as  Maddaras) ;  but  as  in  the 
original  the  word  comea  at  the  end  of  the  line,  and  has  a  mark  of  contraction  over 
it^  we  cannot  infer  that  this  form  had  yet  become  general. 

Perim  Island. — Miss  Raisin,  d.sc,  describes  Perim  in  a  paper  on  the  geology 
of  Perim  island  in  the  Oeologioal  Magazine  (May,  1902).  It  is  about  3  miles 
long,  and  11  mile  distant  from  the  mainland  on  the  east,  and  9  to  10  milea  on  the 
west.  It  rises  in  a  horseshoe  shape,  open  to  the  south,  out  of  a  shallow  sea,  the 
5-£Eithom  line  curving  into  the  harbour.  Low  plains,  evidently  raised  beaches, 
under  12  feet  above  the  sea-level,  form  about  half  the  island,  and  the  hills  above 
this  plun  rise  to  249  feet.  The  foundation  rocks  of  the  island  are  volcanic, 
chiefly  basalt  and  volcanic  tuffs.  The  surface,  to  a  depth  of  about  7  feet,  consists 
of  irregular  lava  blocks  embedded  in  whitish  calcareous  sand  or  mud.  The  horse- 
shoe shape  is  no  evidence  of  the  island  having  bean  part  of  a  crater-rim,  but  its 
present  form  is  due  to  denudation  and  oscillations  of  level  acting  on  an  island 
built  up  of  volcanic  masses  (which  lie  roughly  horizontally)  within  a  shallow 
coral-bearing  sea. 

A7BIGA. 

Opening  of  the  Oreat  Nile  Dam. — The  last  stone  of  the  great  Nile  dam  at 
AsBuan,  one  of  the  greatest  works  of  the  kind  the  world  has  ever  seen,  was  laid  by 
H.B.H.  the  Duchess  of  Connaught  in  December,  an  undertaking  fraught  with 
results  of  the  greatest  importance  for  the  future  prosperity  of  Egypt  being  thus 
brought  to  a  successful  conclusion.  The  whole  work  has  been  completed  in  little 
more  than  four  years,  the  contract  (which  allowed  five  years  for  the  execution  of 
the  work)  having  been  entered  into  by  Messrs.  John  Aird  &  Co.  in  February, 

1898,  while  the  first  stone  was  laid  by  the  Duke  of  Connaught  on  February  12, 

1899.  The  magnitude  of  the  task,  and  the  energy  displayed  by  the  contractors  iu 
its  execution,  may  be  judged,  however,  by  the  fact  that  at  times  as  many  as  23,000 
men  were  employed  at  once,  either  at  the  great  dam  itself  or  the  bubsidiary  barrage 
at'AEsiut.  Of  these  the  greater  number  were  Fellahin,  who  proved  excellent  workers, 
while  of  the  remainder  the  bulk  was  composed  of  skilled  Italian  masons,  whose 
numbers  sometimes  amounted  to  2000.  The  history  and  prospective  advantages  of 
the  undertaking  are  clearly  sketched  by  Sir  W.  Willcocks — the  engineer  by  whom 
the  original  plans  were  drawn  up  at  the  iostaoce  of  Sir  AV.  Garstin — in  his  work 
published  in  1901,  under  the  title,  *  The  Nile  Eeservoir  Dam  at  Assu&n  and  After/ 
which  also  gives  plans  and  sections  of  the  dam.  Sir  W.  Willcocks  points  out  the 
special  featurei  which  give  to  the  Nile  dam  a  totally  novel  character,  and  which, 
in  his  opinion,  will  cause  it  to  mark  an  epoch  in  dam-building,  not  only  for  irriga- 
tion purposes,  but  for  the  control  of  mighty  rivers  in  flood  with  no  l.ss  surety  than 
they  have  hitherto  been  controlled  at  periods  of  low  water.  As  built,  the  dam 
follows  a  straight  line  across  the  bed  of  the  river  at  the  first  cataract,  in  the  place 
of  the  curved  line  originally  chosen  by  Sir  W.  Willcocks  with  a  view  to  obtaining 
the  soundest  rock-foimdation.  Originally  it  was  proposed  that  the  height  of  the  dam 
fchould  be  100  feet  above  the  zero  of  the  Assuan  gauge,  but  in  deference  to  protests 
against  the  periodic  submergence  of  the  Pbik:  temple  (though  in  Sir  W.  Willcocks* 
opinion  this  would  cause  no  greater  damage  than  the  partial  submergence  which 
will  now  take  place),  the  height  was  subsequently  lowered  by  26  feet.  The  storage 
capacity  has  thus  been  reduced  from  85  to  35  milliards  of  cubic  feet,  though  the 
dam  is  said  to  be  strong  enough  to  hold  up  70  milliards,  and  it  would  bs  quite 
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possible  to  increase  the  height  at  a  future  date  to  93  feet  above  the  zero  of  the  gauge. 
Eyen  as  made,  the  reservoir  will  contain  over  one  thousand  million  tons  of  water, 
while,  according  to  Sir  Benjamin  Baker,  the  volume  of  water  issuing  from  it  during 
the  summer  months,  when  the  needs  of  the  cultivators  are  greatest^  will  be  equiva- 
lent to  a  river  double  the  size  of  the  lliames  in  mean  annual  flood  condition.  The 
results  to  be  expected  from  the  completion  of  the  present  scheme  may  be  judged 
from  the  following  facts.  For  the  complete  development  of  its  6,250,000  acres  of 
cultivable  land,  three-fourths  of  which  depend  entirely  on  perennial  (as  opposed  to 
basin)  irrigation,  Egypt  has  been  shown  to  need  30,000  cubic  feet  of  water  per 
second  of  summer  supply.  Of  this,  in  poor  years,  the  Nile  supplies  only  some 
8000  cubic  feet^  leaving  22,000  to  be  supplied  by  reservoirs.  A  discharge  of  this 
amount  for  seventy-five  days  is  reckoned  as  representing  150  milliards  of  cubic  feet 
of  water,  70  milliards  of  which,  or  about  half,  would  be  supplied  by  the  Assuan 
reservoir  if  the  height  of  the  dam  were  raised.  The  new  supply  thus  available  for 
the  three  summer  months  would,  therefore,  be  considerably  greater  than  the  ordi- 
nary discharge  of  the  Nile  in  a  poor  year.  The  Assuan  dam  may  be  considered  as 
the  first  step  in  a  still  vaster  storage  system,  by  which  the  whole  needs  of  Egypt 
will  ultimately  be  supplied,  whether  by  the  utilization  of  Lake  Tsana  or  of  the 
great  Equatorial  lakes. 

The  Da  Bonrg  Expedition  in  Eait  Africa. — In  the  Journal  for  August, 

1902,  we  reproduced  from  La  Oeographie  some  particulars  of  the  French  Expe- 
dition under  the  Vicomte  du  Bourg  de  Bozas,  which  had  traversed  the  Somali  and 
Galla  countries,  and  was  then  making  its  way  west  through  the  region  between 
Lake  Eudolf  and  the  Nile.  Dr.  A.  D.  Milne  writes  to  us  from  Nimule,  a  station 
of  the  Uganda  Protectorate  on  the  upper  Nile,  announcing  the  arrival  of  M.  du 
Bourg's  expedition  at  that  place  on  September  9  last.  It  had  left  Adis  Abbaba, 
on  the  second  stage  of  the  journey,  on  March  4, 1902,  and  proceeded,  apparently 
by  the  valley  of  the  Omo,  towards  the  north  end  of  Lake  Eudolf,  in  the  neigh- 
bourhood of  which  the  routes  of  Dr.  Donaldson  Smith  and  Majors  Austin  and 
Bright  were  crossed.  For  the  first  half  of  the  way  the  tribes  were  mainly  hostile, 
but,  by  the  exercise  of  tact,  fighting  was  almost  entirely  avoided.  On  reaching 
the  district  of  the  Jalli,  a  section  of  the  Langu,  M.  du  Bourg  was  informed  that 
there  were  "Turks"  at  Dufile,  news  of  the  re-occupation  of  the  Nile  province 
having  therefore  reached  them.  They  also  knew  of  Khartum  and  Mombasa,  could 
speak  the  Nile  Arabic,  and  wore  cottons  from  Zanzibar.  Dr.  Milne  suggests  that 
they  must  be  a  remnant  of  Emin  Pasha^s  mutineers,  who  were  also  encountered 
by  the  Macdonald  Expedition.  They  live  170  miles  west  of  Nimule.  The 
scientific  material  obtained  by  the  expedition  includes  a  large  number  of  zoological 
specimens,  anthropological  measurements,  photographs,  linguistic  notes,  etc.  An 
important  discovery  of  fossil  remains  was  made  on  the  right  bank  of  the  Omo. 
They  were  identified  by  Dr.  Brumpt,  the  zoologist  of  the  party,  who  found  many 
large  fish ;  two  species  of  crocodile ;  two  of  elephant  (one  probably  a  good  deal 
larger  than  the  existing  species,  the  other  quite  a  pigmy,  not  more  than  a  metre  in 
height) ;  three  different  species  of  Equidce,  probably  zebra ;  many  hippos ;  five 
kinds  of  pig ;  and  eighteen  specimens  of  antelope.  Flint  chippings,  dating  from 
pre-historic  times,  were  also  discovered.  M.  du  Bourg  is  continuing  his  journey 
westward  by  the  Congo  route,  and  hopes  to  reach  Paris  by  the  beginning  of  April« 
Pirst  Ascent  of  Mount  Mem.— The  great  peak  which  rises  from  the  Masai 
steppe  to  the  west  of  Kilimanjaro  was  ascended  in  November,  1901,  by  Dr.  Uhlig 
and  Lieut.  Schieritz,  the  former  a  meteorologist  from  Dar-es-Salaam,  the  latter,  who 
has  since  succumbed  to  typhoid  fever  at  that  place,  at  the  time  the  officer  in  charge 
of  the  German  station  at  Great  Arusha.    Lieut.  Schieritz's  notes  on  the  mountaio, 
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together  with  reprodactioos  of  hU  photographs,  which  giye  an  excellent  idea  of  the 
physical  character  <.f  Mount  Mem,  are  printed  in  No.  6  of  the  lant  volume  of 
Olohui  (yoI.  82»  1902),  accompanied  hy  explanatory  remarks  hy  Herr  Brix  Fdrster. 
Mem  was  disooyered  hy  Rehmann  in  1848,  hot  though  its  imposing  outline  has 
impressed  many  trayellerv,  few  have  actually  reached  its  foot,*  and  only  three 
original  pictures  of  it  appear  to  have  heen  puhlished.  It  is,  as  is  well  known,  the 
second  highest  mountain  in  German  East  Africa,  and  the  more  restricted  hase 
from  which  it  rises,  and  the  consequently  greater  steepness  of  its  side,  make  it, 
in  some  ways,  a  more  striking  ohject  than  Kilimanjaro.  Lieut.  Schieritz's  photo, 
graphs  show  the  mountain  as  viewed  from  the  north  (from  which  side  no  picture 
had  previously  heen  taken),  as  well  as  from  the  south,  south-east,  and  east,  while 
another  view  shows  the  spur  running  out  from  the  main  mass  to  the  north-west. 
The  view  from  the  east  gives  a  good  idea  of  the  form  of  the  crater,  which,  accord- 
ing to  Lieut.  Schieritz,  is  hreached  on  the  north-east,  and  here  gives  passage  to 
streams  strongly  impregnated  with  natron.  There  is  a  smaller  crater  within  the 
main  one.  The  ascent  was  made  from  Great  Arusha,  through  the  district  of  Meru, 
the  surface  of  which  is  composed  of  green  hills — in  part  the  spurs  of  the  great 
mountain.  Thence  the  way  leads  through  the  zone  of  forest,  across  a  comer  of  the 
district  of  Ngongongara,  until  it  emerges  into  more  open  country,  from  which  a 
fine  view  of  the  crater  is  ohtained.  The  forest  zone  is  narrower  than  on  Kiliman- 
jaro, and  the  succeeding  zone  of  hamhoos,  which  embraces  most  of  the  foothills  in 
the  south  (about  6500  feet),  ceases  where  the  actual  peak  of  Mem  is  reached.  The 
zone  of  tree-heaths,  which  has  unfortuoately  been  devastated  by  fire,  reaches  to 
about  13,000  feet,  the  highest  point  being  estimated  at  about  15,700  feet.  No 
trace  of  snow  seems  to  have  been  met  with,  although  tbe  travellers  are  said  to  have 
reached  a  point  about  15,400  feet  above  the  sea.  Herr  Fdreter  remarks  that  the 
volcanic  character  of  the  mountain  was  first  recognized  by  von  Hohnel,  but  this 
is  scarcely  correct,  as  Thomson,  in  1885,  spoke  of  it  as  tbe  "  wonderful  volcanic 
cone  of  Mem"  (*  Through  Masai-land,*  p.  143). 

The  Geology  of  Cape  Colony.—The  Annual  Report  of  the  Cape  of  Good 
Hope  Geological  Commission  for  1900  (Capetown»  1901)  has  just  come  to  hand. 
The  area  surveyed  mainly  lay  in  the  west  of  the  High  Veld  in  the  divisions  of  Cal- 
vinia,  Van  Rbyns  Dorp,  and  Clanwilliam.  (1)  Ex  Africa  semper  aliquid  novi. 
In  Cape  Colony,  above  the  Namaqua  schists,  are  the  ancient  Malmesbury  beds  of 
the  south-west,  and  nnconformably  above  these  lies  the  Table  mountain  sandstone. 
A  new  series  of  beds  of  slates,  sandstones,  and  conglomerates,  differing  in  character 
from  the  Malmesbury  beds,  has  been  found  overlying  them  and  underneath  the 
Table  mountain  sandstones  in  the  Van  Rhyn^s  Dorp  division,  and  to  them, 
temporarily  at  least,  the  name  Ibiquas  series  has  been  given.  Ripple-marks  and 
animal  tracks  have  been  found  in  the  Ibiquas  sandstone,  and  these,  with  the 
solitary  exception  of  a  piece  of  quartzite  with  worm-tubes  from  the  Table  moun- 
tain sandstone,  are  the  only  fossil  forms  known  in  rocks  older  than  the  Bokkeveld 
beds  which  lie  above  the  latter.  The  Ibiquas  conglomerate,  which  contains  granite 
houldersy  may  be  contemporaneous  with  the  Can  go  conglomerate,  but  Dr.  Corstor- 
phine  urges  caution  in  generalizing  about  South  African  geology.  (2)  A  glacial 
deposit  has  been  found  interbedded  in  the  Table  mountain  sandstone  at  Pakhuis 
pass,  and  the  director  has  no  hesitation  in  adopting  his  assistants'  conclusion  that 
the  glacially  marked  stones  have  been  deposited  contemporaneously  in  these  sand- 
stones, and  so  are  probably  of  early  Devonian  age,  and  not  a  portion  of  the  Dwyka 


*  The  first  attempted  ascent  was  that  of  Teleki  and  vod  H5hnel  in  1887, but  thef« 
tra Tellers  only  reached  an  altitude  of  4900  feet  on  the  south-eastern  foot-hills. 
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conglomerate  folded  into  an  anomalons  position.  The  elevation  of  the  Malmesbury 
beds  probably  formed  the  land  whose  denudation  produced  the  material  for  the 
Table  mountain  quartzite,  and  from  this  land  surface  the  ice-scratohed  stones  may 
have  been  carried.  *'  The  fact  is  noteworthy  that  glacial  action  should  have  played 
a  conspicuous  part  on  each  of  the  two  most  ancient  land  areas"  revealed  at  the 
Cape.  (3)  The  change  from  the  southern  conformity  to  the  northern  unoonformity» 
beneath  the  Dwyka  conglomerate  (see  OeographiccU  Journal^  December,  190^, 
p.  631),  has  been  traced  northwards  from  the  Geres  division,  although,  owing  to 
difficulties  of  transport,  the  actual  spot  where  the  imcomformity  begins  was  not 
visited.  (4)  In  the  area  surveyed,  unlike  the  region  farther  south,  basic  dykes 
and  sheets  have  been  exposed  in  nearly  all  the  older  series,  and  are  of  the  same 
type  as  those  intrusive  in  the  younger  rocks  of  the  Central  Karros. 

Decline  of  Mozambique. — ^The  serious  condition  of  Mozambique,  especially 
so  far  as  regards  its  commerce,  is  alluded  to  at  considerable  length  in  the  recently 
published  consular  report.  In  the  island  of  Mozambique  itself  great  stagnation 
prevails,  and  signs  of  commercial  decay  are  everywhere  manifest.  The  exports  of 
last  year  are  little  more  than  one-third  of  those  of  the  preceding  year ;  two  of  the 
most  important  European  trading  houses  have  withdrawn,  and  even  the  British 
Indian  merchants  find  it  almost  impossible  to  exist  The  causes  of  this  decadence 
are  said  to  be  various,  but  foremost  among  them  is  the  disturbed  condition  of  the 
country,  which  is  absolutely  closed  to  commerce  inland,  even  to  within  a  distance 
of  10  miles  of  the  coast.  There  has  lately  been  a  considerably  diminished  rainfall, 
and  the  resultant  drought  has  caused  widespread  famine  on  the  mdnland.  More- 
over, the  country  has  been  visited  several  times  by  immense  flights  of  locusts, 
which  have  done  incalculable  damage  to  the  cereals  and  the  palms.  Firm  repres- 
sion of  the  rebels  in  the  interior,  and  a  more  liberal  customs  tariff,  which  at  present 
weighs  heavily  on  the  trader,  are,  it  is  insisted,  absolutely  necessary  before 
Mozambique  can  hope  to  regain  her  prosperity. 

Climate   of  the   Seychelles. — From  the  recent  report  on  the  SeychelleB 

islands,  issued  by  the  Colonial  Office,  it  appears  that  the  year  1901  was  distinctly 

cooler  throughout  than  the  preceding  year.    A  mean  temperature  of  78*48  was 

noted,   as   against    79'58    io  1900,  and  a  minimum  of  68'4  was   recorded— a 

temperature  apparently  lower  than  any  recorded  in  the  past  six  years.    The 

coolest,  driest,  and  healthiest  months  are  from  June  to  October.    February  is  the 

wettest  month,  with  a  rainfall  last  year  of  16  inches ;  August  the  driest,  with  1*33 

inch.     The  total  rainfall  amounted  to  102*26  inches ;  it  fell  on  162  days.    July, 

August,  and  September  show  the  highest  record  for  wind,  the  average  force  being 

from  9*5   to  14*2  miles  per  hour;    but  the  islands  are  all  situated  outside  the 

hurricane  region. 

AXEBIOA. 

The  Lowlands  of  Sontii-Eastem  Hissonri.— The  physical  history  of  the 

lowlands  which  occupy  the  south-east  corner  of  the  state  of  Missouri  has  attracted 
a  good  deal  of  attention,  owing  to  the  difficulty  which  has  been  felt  in  accounting 
for  their  origin.  The  fact  that  the  topographical  features  of  the  district  hare 
never  been  thoroughly  mapped  has  hitherto  made  it  difficult  to  obtain  the  accurate 
basis  of  fact  on  which  to  build  a  satisfactory  explanation,  and  such  suggestions  as 
have  been  made  have  been  largely  of  the  nature  of  guesses.  Prof.  Marbut,  of  the 
Missouri  Geological  Survey,  has  for  some  time  devoted  his  attention  to  the  subject, 
and  has,  with  the  help  of  assistants,  made  a  careful  study  of  the  ground,  which  has 
enabled  him  to  offer  a  detailed  explanation  of  the  whole  history  of  the  phenomena 
(University  of  Missouri  Studies^  vol.  i.  No.  3, 1902).  In  the  first  part  of  the  paper 
he  carefully  describes  the  present  surface  features  and  geology  of  the  region,  which 
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ixmsists  of  belts  of  lowland,  encloslDg  belts  and  isolated  areas  of  upland,  sloping 
steeply  to  the  flat-lands  which  surround  them.  The  peculiarity  of  the  lowlands  is 
that  they  are  not  followed  continuously  by  any  stream,  or  even  croFsed  by  streams 
large  enough  to  be  considered  the  cause  of  their  origin.  From  the  first  settlement 
of  the  region  the  inhabitants  have  been  struck  by  these  &cts,  and  have  sought  to 
aooount  for  the  lowland* belts  either  as  old  yalleys  of  the  Mississippi,  or  as  due  to  a 
rinking  of  the  ground  during  the  earthquakes  of  1811  and  1812.  Of  scientific 
oheeiTers  Dr.  Branner  had  accepted  the  popular  view  which  attributed  them  to  the 
action  of  the  Mississippi,  but  without  showing  how  this  was  exercised;  while  Mr. 
Call  placed  the  erosion  of  one  of  the  principal  belts  of  lowland  in  Tertiary  times, 
before  the  deposition  of  the  Tertiary  sands  and  gravels  and  of  the  loess  of  this 
region.  This  is  shown  by  Mr.  Marbnt's  examination  of  the  country  to  be  quite  un- 
tenable, the  loess,  gravel,  sand,  and  clay  having  been  all  alike  cut  by  the  force  which 
eroded  the  lowland.  A  previous  explanation  of  his  own,  according  to  which  the 
main  lowland  belt  lay  along  the  border  between  an  old  coastal  plain  on  the  one 
hand  and  the  Palasozoic  highlands  on  the  other,  the  principal  ridge  being  regarded 
as  a  cuesia,  is  equally  untenable.  In  putting  forward  his  present  explanation,  Mr. 
Marbut  shows  that  the  lowlands  have  been  formed  neither  by  subsequent  erosion 
on  the  part  of  small  tributaries  of  the  larger  streamp,  nor  by  subsidence  between  faults, 
and*  that  the  only  explanation  left  is  that  they  were  eroded  by  rivers  and  creeks 
which  have  since  abandoned  their  valleys,  positive  evidence  for  which  view  is,  he 
holds,  abimdant  and  conclusive.  All  the  formations  except  the  alluvium  having 
been  eroded  by  the  streams  to  whose  action  the  lowlands  are  due,  the  latter  are 
shown  to  be  younger  than  the  loess.  The  valleys  were  eroded  much  deeper  than 
at  present,  and  afterwards  filled  by  the  deposition  of  alluvium,  probably  duiing  the 
•eoond  glacial  epoch.  The  two  main  lowlands  are  shown  to  have  been  eroded  by 
the  Mississippi  and  Ohio  respectively,  the  bluffs  of  each  being  continuous  with  those 
of  the  respective  river-valleys  above  where  they  occur.  The  various  stages  of  river- 
capture  by  which  the  Mississippi  has  twice  been  diverted  from  its  former  course, 
00  as  to  invade  the  original  valley  of  the  Ohio,  are  clearly  traced  by  the  writer 
who  points  out  also  the  pre-existing  conditions  which  favoured  such  diversion. 
Lesser  river-captures  have  also  taken  place,  and  in  this  way  the  formation  of  the 
minor  lowlands  can  likewise  be  explained.  The  study  is  fully  illustrated  by  maps, 
and  forms  an  excellent  illustration  of  the  action  of  processes  by  which  existing 
surface  features  are  brought  about. 

The  Caribs  of  Dominioa. — A  special  Heport  on  the  Garibs  has  lately  been 
furnished  to  the  Colonial  OfiBce  by  Mr.  H.  Hesketh  Boll,  the  administrator  of  Dominica 
island.  It  gives  an  outline  of  the  history  of  these  people  who,  in  the  time  of  Columbus, 
were  found  in  possession  of  the  smaller  islands  from  St.  Thomas  to  Tobago,  while 
the  mild  and  timid  Arawaks  inhabited  Cuba,  San  Domiogo,  Jamaica,  and  the  other 
large  ishinds.  The  Caribs  could  not  have  been  long  in  the  Archipelago  before  the 
advent  of  the  Europeans,  for  their  settlements  were  still  small  and  Ecattered. 
Their  chief  strongholds  were  Trinidad,  Santa  Cruz,  Guadeloupe,  Martinique,  and 
Dominica,  and  in  the  beginning  of  the  seventeenth  century  they  remained  masters 
of  the  latter  three  only,  the  English,  French,  and  Spanish  alike  carrying  on  a  war 
of  extermination  against  them.  During  a  great  part  of  the  seventeenth  century, 
their  raids  and  incursions  were  of  almost  annual  occurrence,  and  were,  moreover, 
usually  successful,  even  the  governors  being  on  more  than  one  occasion  carried  off 
or  murdered.  In  1748  Dominica  was  set  apart  as  a  neutral  island  for  the  Caribs, 
but  it  did  not  long  remain  so,  for  fifteen  years  later  it  was  definitely  assigned  to 
the  British,  and  the  small  area  of  232  acres  allotted  as  a  Carib  reserve.  In  1791 
^these  people  were  reported  to  consist  of  not  more  than  twenty  or  thirty  families, 
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and  their  taste  for  human  flesh  had  probably  disappeared.  Their  numbers  have 
since  apparently  undergone  no  alteration,  about  four  hundred  claiming  to  be  Oaribs 
in  the  reserve.  Of  these,  however,  Mr.  Bell  thinks  that  not  more  than  a  hundred 
and  twenty  are  of  pure  blood.  They  are  undoubtedly  the  last  survivors  of  their 
race  in  the  West  Indies,  for  the  so-called  Garibs  of  St.  Vincent  are  much  more  akin 
to  Negroes,  miscegenation  between  Negro  and  Gaiib  having  occurred  centuries  ago 
on  that  island  where,  so  far  back  as  1700,  they  were  known  as  "  Black  Garibs  "  in 
contradistinction  to  the  "  Red  Garibs "  of  Dominica  and  Guadeloupe.  Mr.  Bell 
says,  curiously  enough,  that  "  the  Garib  type,  even  in  the  remnant  which  survives 
to-day,  shows  an  unmistakably  Mongolian  character,  and  it  would  be  hard  to  dis- 
tinguish a  Garib  infant  from  a  Ghinese  or  Tartar  child.*'  The  children  have  ex- 
tremely bright  and  intelligent  expressions,  and  show  considerable  ability.  The 
hair  is  described  as  being  very  straight,  rather  coarse,  and  of  a  beautiful  blue-black 
colour;  the  complexion  varied  from  brown  to  pinkish-yellow.  The  Garib  language 
is  practically  extinct.  Mr.  Bell  says,  with  regard  to  the  pronunciation  of  the  name, 
that  the  people  themselves  all  pronounce  it  as  if  spelt  "Gribe,*'  rhyming  with 
scribe.  The  Garibs  are  still  famous  for  their  canoes  and  their  waterproof  baskets. 
They  are  great  fishermen,  but  do  not  cure  their  surplus.  Simple  agriculture  is 
undertaken,  and  some  of  them  possess  a  few  cattle  or  sheep.  They  are  exempt 
from  direct  taxation,  but  are  required  to  keep  in  order  the  2  miles  of  high-road 
which  traverse  their  reserve.  It  is  suggested  that  a  larger  area  and  some  better 
land  should  be  granted  to  them.  The  race  is  apparently  being  merged  into  the 
Negroes,  mixed  marriages  being  very  common,  and  it  is  feared  that  in  a  few  decades 
there  will  not  be  a  single  pure-bred  Garib  left. 

ATTSTBALASIA. 

Tint  to  Stuart's  Tree,  Northern  Territory  of  Anstralia-^When,  in 

July,  1862,  the  explorer  Stuart  reached  the  shores  of  the  northern  sea  after  his 
successful  crossing  of  the  Australian  continent,  he  signalized  the  accomplishment 
of  his  great  undertaking  by  having  his  initials  (J.M.D.S.)  cut  in  a  large  tree  in  a 
valley  some  3  miles  from  the  coast,  whilst  he  also  hoisted  the  Union  Jack  on  one 
of  the  tallest  trees  by  the  sea-shore,  and  buried  a  tin  case  with  the  record  of  his 
journey  one  foot  south  from  its  base.  This  record  has  never  since  been  discovered, 
but  the  tree  with  the  explorer's  initials  was  found  in  1883  by  a  party  sent  by  the 
Acting  Government  Resident,  Mr.  G.  R.  McMinn.  It  was  a  species  of  Albiszia 
(one  of  the  Mimosem  sub-order  of  LeguminoBss),  about  3  feet  6  inches  in  diameter. 
The  letters  were  about  2  feet  in  length,  cut  very  deep,  and  were  then  almost  as 
perfect  as  when  formed.  In  1893,  when  visited  by  the  present  Government  Resident, 
Mr.  Justice  Dash  wood,  and  others,  it  was  found  that  a  great  piece  had  been  cut  out 
of  the  tree  beneath  the  inscription,  and  this  seems  to  have  caused  decay,  which  has 
led  to  the  death  of  the  tree.  An  expedition  to  the  neighbourhood,  on  Ghambers 
bay,  was  lately  organized  by  Mr.  Dash  wood,  and  some  particulars  of  this  were 
given  in  the  Adelaide  Observer  for  November  1  last.  On  arriving  at  the  spot  where 
the  canister  was  supposed  to  have  been  buried,  the  shore  was  found  to  be  en- 
cumbered with  fallen  trees,  some  half-embedded  in  slimy  ooze,  giving  the  impression 
that  the  sea  is  gaining  on  the  land,  in  which  case  the  tin  and  its  contents  must 
long  since  have  been  destroyed.  The  party  next  made  for  the  site  of  the  inscribed 
tree,  only  to  find  a  heap  of  white  ashes,  apparently  not  many  weeks  old,  the  tree 
having  been  almost  entirely  consumed  by  fire.  It  had  evidently  been  dead  for  some 
time,  and  had  fallen  before  being  set  on  fire.  The  spot  was  marked  by  a  stake, 
and  bearings  taken  from  other  trees  with  a  view  to  the  future  erection  of  a  more 
permanent  monument. 
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POLAB  Bseion. 

f 

Frtneh  Expedition  to  Northern  Spitsbergen  in  1693.— In  the  Bulletin 

de  Geographic  Historiqtte  et  Descriptive  for  1901  (No.  1,  p.  32),  Dr.  Hamy  pieces 
together  from  contemporary  documents  an  account  of  a  cruise  to  the  north  of 
Sfdtsbergen  in  1693  by  four  French  frigates  during  the  war  between  Louis  XIV. 
and  the  ^  Grand  Alliance."  It  was  undertaken  with  a  view  to  inflicting  as  much 
damage  as  poesible  on  the  Dutch  whaling  fleet  in  northern  waters,  this  nation  then 
holding  a  virtual  monopoly  of  the  Spitsbergen  whale  flahery^  in  spite  of  the  yjgorous 
efforts  put  forward  earlier  in  the  century  by  a  French  company — for  a  time  with 
success — to  obtain  a  share  in  the  profits.  The  four  frigates  were  under  the  com- 
mand of  La  Varenne,  who  had  under  him  a  number  of  experienced  Basque  officers, 
including  the  darlog  seaman  known  by  the  sobriquet  "Coursio,"  or  the  Little 
Corsair,  while  the  celebrated  Gouin  de  Beauchene  (or  Beauchesne  Gouin)  was 
capUdn  of  one  of  the  ships.  The  expedition  arriyed  at  Magdalena  bay,  on  the 
north-west  coast  of  Spitsbergen,  on  July  29,  and  soon  afterwards  the  flist  Dutch 
ships  were  seen.  The  records  throw  an  interesting  light  on  the  activity  of  the 
Dutch  whalers  in  those  days,  no  fewer  than  fifty  ships  being  met  with  among  the 
ice  to  the  north-east.  They  retreated  to  Bear  bay,  hut  were  attacked  and  over- 
powered in  spite  of  a  gallant  defence,  twenty-eight  ships  in  all  falling  into  the 
hands  of  the  French.  Dr.  Hamy  reproduces  a  contemporary  chart  of  the  north 
coast  of  Spitsbergen ,  which  shows  the  various  bajs  with  a  near  approach  to 
accuracy,  and  explains  the  situation  of  the  rival  squadrons  during  the  course  of  the 
operations. 

Captain  Amundsen's  Expedition  to  the   North  Magnetic  Pole.— 

In  the  Geographical  Journal,  vol.  xx.  p.  629,  lines  17  snd  18,  the  nautical  miles 
are  Norwegian,  and  as  intimated  at  the  beginning  of  the  article  should  be  multi- 
plied by  4  to  con  vet  t  into  English  nautical  mile^,  making  the  flgures  160  and  120 
respectively. 

OSHEBAL. 

Geography  at  Cambridge.—  A  step  which  may  lead  to  valuable  results  in 
the  direction  of  improving  the  scientific  training  of  our  travellers,  has  been 
taken  at  Cambridge  by  the  Reader  in  Geography  and  the  University  Lecturers  in 
Ethnology  and  Geology.  A  course  of  lectures  and  practical  instruction  has  heen 
arranged  for  the  Lent  Term  of  1903,  and  will  be  open  to  members  of  the  University 
and  others  who  may  wish  to  undertake  exploration,  or  who,  during  residence  or 
travel  in  foreign  countries,  may  desire  to  contribute  to  our  knowledge  about  them. 
In  addition  to  lectures  by  Mr.  Oldham,  Dr.  Haddon,  and  Mr.  Marr  on  the  various 
branches  of  geography,  ethnology,  and  geomorphology,  the  methods  of  survey  will 
be  dealt  with  by  Mr.  Garwood  and  Mr.  Hicks.  The  fee  for  the  whole  course  will 
be  three  guineas,  and  further  information  may  be  obtained  from  Dr.  Haddon, 
Inisfail,  Hills  Boad,  Cambridge,  either  by  letter  or  by  calling  at  the  Museum  of 
Archaeology  and  Ethnology  between  10  and  1  o'clock  on  January  16  or  17. 
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MEETIN6S  OF  THE  BOTAL  6E06BAPHICAL  SOCIETY, 

SESSION  1902-1908. 

First  Ordinary  Meeting,  November  1 2,'! 902.— Sir  Clements  Markham,  K.aB,, 

F.R.S.,  President,  in  the  Ohair. 

The  Papers  read  were : — 

1.  The  President's  Address. 

2.  "  World-shaking  Earthquakes.''    By  Prof.  John  Milne,  f.r.s. 


Second  Ordinary  Meeting,  November  24,  1902.— Sir  Olshsxtts  Markham, 

K.G.B.,  F.R.S.,  President,  in  the  Chair. 

Elections. — Frank  Adam ;    William  Acton- Adams ;    Baymond  Cecil  Allen ; 
Eugene  Andre ;  John  F,  Baddeley  ;  Captain  Ernald  Bamardiston,  B.E. ;  Conrad 
Clair  Biedermann ;  Francis  Bradley  Bradley- Birt,  Indian  Civil  Service;  David 
Mather  Bowie ;  George  Melville  Boynton ;  Henry  Bradford ;  J.  F.  Braham ;  John 
Bredall ;  Dr.  William  Albert  Briggs ;  F.  D.  Willoughby  Bullock ;  Major  J.  Alder 
Burdon,  Ut  Class  Besident^  Northern  Nigeria ;   Alan  ff,  Burgoyne ;  Bev.  Chas, 
George  Stratford   Bum,  M,A, ;  James   F,   Cadenhead ;    Joseph   Clark ;    Major 
J.  L.  J.  Clarke,  East  Yorkshire  Begt. ;  Major  Stephenson  B.  Clark,  3rd  Batt.  -Boyal 
Sussex  Begiment ;  ffaggitt  Colbeck ;   Harold  Cookson;  Lieut,  E.  W,  Cox,  BJB.; 
Clarence   Craig;  Captain  Ettrick  W.    Creak,  R.N.,    C.B,,   F.B.S;  Herbert  H. 
Crease;  Lieut,  A.  A,  Crookshank,  B,E, ;  Captain  H,  L.  Crosthicait,  B,E. ;  Bev. 
J.  N.  Gushing ;  Major  Wm,  Cooke  Daniels,  U.S.  Army ;  Bichard  Stanley  Davies ; 
Joseph  Burtt  Davy ;  Captain  B.  Dickson,  B,A. ;  William  Byron  Drury,  Egyptian 
Army ;  Captain  Cyril  Hammond  Elgee,  1st  Beds.  Begiment ;  Sir  Charles  N  E, 
Eliot,    K.C.M.G.,   C.B.J  His  Majesty's   Commissioner  &   Consul-General  B.E.A. 
Protectorate  ;  W.  A.  Evans  ;  Herhei't  Charles  Fanshawe,  late  Bengal  Civil  Service; 
Dr.  Filippo\de    Filippi ;   Lieut.  Angus  Cadden  Fletcher,   B.A.M.C. ;  Edmund 
Forbes  ;   W.  A.  Freymuth  ;  Captain  E.  C.  L.  FitzwiUiams,  Army  Service  Corps ; 
Geo.   Beginald   Gill;  T.    Lennox    Gilmour,  Barrister-at-Law ;    Captain   Fnu, 
Herbert  Goldthorp,  3rd  Punjab  Cavalry;  Walton  Howorth  Greedily,  D.S. 0.,  Brigade^ 
Major  Vlth  Boyal  Lancers  ;  Wm.  John  Greenstreet,  M.A.,  F.B.A.S. ;  Wm.  Fredk, 
Hamilton^  K.C.,  LL.D. ;  Captain  Hy.  Evered  Haymes,  B.A.M.C. ;  Baron  Hindlip ; 
Lieut.  H.  A.  Holdich,  5th  Gurkha  Bifles ;  Masao  Hori ;  Captain  C.  G.  W.  Hunter, 
B.E.;  Geo.  Thompson  Hutchinson ;  Bobert  Bobertson  Hynd ;  T.Hall  Imrie;  John 
Henry  Jacoby ;  Bichard  LI.  Jones ;  Geo.  Henry  Judd ;  Joseph  Hy.  Thomas  Keeves ; 
Arvid  Ludwig  Kellgren,  Surgeon,  M.D. ;  Major  Fredk,  Weston  Peile  Macdonald, 
LS.C. ;  Peter  Joseph  MacLwd,  B.A. ;  Theodor  Gustav  Meissner;  Bobert  MiUer; 
G,  H.  Milward ;  Arthur  John  Charles  Molyneux,  F.G.S. ;  Captain  Herbert  AchesOn 
Moore,  South  Wales  Borderers ;  Edward  A.  J,  Mulock,  Sub-Lieut.  B,N, ;  Henry 
0' Sullivan;  Captain  Wm.  McMullen  Pearson,  Indian  Medical  Service;   George 
Pepper  ;    Major   George   Pereira,  D.8.O.,   Chrenadier  Guards ;    Charles  Curteis 
Philpott ;  Sydney   J,    Porter;    Wm,  Thos.  Price;    Ernest  Protheroe;   Beginald 
Bankin ;  Walter  Bedman  ;  William  Sheldon  Bidge,  B.A. ;  Captain  C.  L.  Bobertson, 
B.E. ;  William  Henry  Bobinson ;  Norman  Scott  Budolf,  M.Sc. ;  William  Budoff; 
David  Alexander  Buffmann  ;  Charles  Herbert  Sankey ;  Frederick  A.  Saunders, 
M.D. ;  Captain  Frank  B.  Sedgwick,  B.F.A. ;  Henry  John   Selby ;  H.  Bedfeam 
Shaw;  Franklin  A.   Snow,   C.E.;  Captain  James  Johnston- Stewart,  2nd  Bait, 
King's  African  Bijles ;  Frederic  Spence  Tatham ;  Lieut.  Frank  Bobinson  TeesdalCj 
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GthFuf^  Cavalry;  E.  Timperlake,  F.B.H.i^.  ;  John  Forward  Toogood ;  Reginald 
Tower,  His  Majesty's  Minister  at  Bangkok;  A.  John Lyttleion  Turner;  John  H. 
Udny  ;  F,  J,  Varley,  M,A. ;  Hans  Vischer,  C.M,S, ;  Charles  H.  Stuart  Wade,  J,P, ; 
Major  F.  W.  G,  Wadeson,  Zth  Bengal  Cavalry ;  H  Boyd  Wallis ;  Anton  F. 
Wilcken;  Sir  Andrew  Wingattt,  K.C.LK;  John  Greaves  Wiseman,  F.B.C.S, 
Eng. ;  Harry  Forbes  Witherby ;  Captain  P.  R.  Wood,  Royal  Irish  Fusiliers ; 
William  Arden  Wood,  M.A. ;  John  T,  Wood,  M.A. ;  Rev,  Frederick  George 
Wright,  Chaplain  to  the  Forces  ;  Alfred  Ernest  Young. 

The  Paper  read  was : — 

"  Exploration  in  Western  China."    By  Captain  C.  H.  D.  Ryder,  r.e. 

Third  Ordinary  Meeting,  December  8,  1902. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

ELEonoKS : — Lieut,  Joseph  Bennett-  Yates,  R.N.R, ;  Captain  G,  A,  S,  Cape, 
B,A. ;  Lieut  Hazeldean  Forsyth,  R,E, ;  Alfred  ArkeU-Hardwick ;  K.  D,  Harrison  ; 
Lieut.'Col,  W.  B.  Eickie,  1th  Royal  Fusiliers ;  Frederick  Julius  Macaulay ;  Brevet- 
Major  F.  W.Moffitt,  Essex  Regiment;  Sir  Francis  L  O'Callaghan,  K,CM.G., 
C.8,L,  CJ,E. ;  Captain  Thos,  Terence  Constantine  Purland,  J.P, ;  Colonel  Divic 
Henry  Robertson ;  Commander  Arthur  Hayes- Sadler,  R.N. ;  Edward  John 
Scott  J  Major  G.  S.  Seicellde  Gana;  Lieut.  Cecil  Minet  Staveley,  R.N.;  Alexander 
William  Thorne. 

The  Paper  read  was : — 

**  Three  Years*  Exploring  Work  in  Central  Asia."    By  Dr.  Sven  Hedin. 


Fourth  Ordinary  Meeting,  December  15,  1902. — Sir  Clements  Markham, 

K.C.B.,  President,  in  the  Chair. 

The  Paper  read  was : — 

"Explorations  in  Norih-West  Mexico."     By  Dr.  Carl  Lumholtz. 
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Additions  to  (he  Library, 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  RQ.S. 

The  followiog  abbreviations  of  nouns  and  the  adjectives  derived  from  them  arc 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 

A.  =  Academy,  Academie,  Akademie.  '    Mag.  =  Magazine. 

Abb.  =  AbhandluDgen.  i  Mem.  =  Memoirs,  Memoires. 

Ann.  =  Annalp,  Annales,  Annalen.  Mer.  =  Meteorological. 

B.  =  Bulletin,  Bollettino,  Boletim.  !  P.  =  Proceedings. 
Com.  =  Commerce.  I  11.  =  Royal. 

C.  Bd.  =  Comptes  Bendus.  Rev.  =  Review,  Revue. 
Erdk.  =  Erdkunde.  '  S.  =  Society,  Soci^t^,  Selskab. 
G.  =  Geography,  Geographie,  Geografia.    '  Sitzb.  =  Sitzungsbericht. 
Qes.  =  Gesellsohaft.  I  T.  =  Transactions. 

I.  =  Institute,  Institution.  V.  =  Vorein. 

Iz.  =  Izvestiya.  '    Verb.  =  Verhandlungen. 

J.  =  Journal.  '    W.  •=  Wissensohaf  t,  and  compounds. 

k.  u.  k.  =  kaiiorlich  uad  koniglich.  Z.  =  Zeitschrift. 

M.  =  Mitteilungen.  ,    Zap.  =  Zapiski. 
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On  account  of  the  ambiguity  of  the  words  ootavoy  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  ue  length  and  breadth  of  tne  oo?er  in  inches  to  the  nearest 
half-inch.    The  size  of  the  JourncU  iB  10  x  6).^ 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  **  JonmaL" 

EUBOPE. 

Alps.  Quarterly  J.  Geolog.  8.  68  (1902) :  690-702.  Bonney. 

Alpine  Valleys  in  Relation  to  Gladers.  By  Prof.  T.  G.  Bonney,  d.sc.  With 
8ection$» 

Central  Europe.  Dmde. 

Die  Vegetation  dor  Erde.  Sammlung  pflaozen-geographischer  Monographien 
herausgegeben  von  A.  Engler  nnd  O.  Ih-ude.  VI.  Der  Hercynlsche  Florenlmzirk. 
Grundzuge  der  Pflanzeoverbreitung  im  mitteldeutschen  Berg-  und  Hfigellande 
vom  Harz  bis  zur  Bhon,  bis  zur  Lausitz  und  dem  Bdhmer  Walde.  Von  Dr.  Oscar 
Drude.  Leipzig :  W.  Engelmaun,  1902.  Size  10|  x  7,  pp.  xx.  and  672.  Map 
and  llliutrationa. 

France— Vosges.  Boje. 

Les  Hautes-Chaumes  dee  Vosges.  Ktude  de  Geographle  et  d'Kconomie  historiques. 
Par  Pierre  Boyl  Paris :  Berger-Levrault  &  Cie..  1903  [1902].  Size  9  X  5J, 
pp.432.    Plaiet.    Price  6  fr.    PretenUd  hy  tite  Publithers. 

France— Waterways.  

1**^  GoDgres  du  Sud-Ouest  Navigable  tenu  k  Bordeaux  les  12,  13  et  14  Juin  1902. 
Compte  rendu  des  Travaux.  Bordeaux  :  Feret  et  File,  1902.  Size  10  x  6f, 
pp.  478.    Map,    Pretented  by  the  Publiihers. 

France— West  Coast.    B.G.  BiUorique  et  Detcriptioe  (1901) :  313-841.         PawlowskL 

IjO  Golle  iu  Poitou  k  travers  les  Ages,  d*apr^  la  g^logie,  la  cartographic  et 
riiistoirc.    Par  M.  Augubte  Pawlowski.    Map. 

Germany — Geodesy.  Marcnse. 

C.*entralbureau  der  Intemationalen  Erdmessung.  Neue  Folge  der  Veroffent- 
lichungon.  No.  6.  Krgebnisse  der  PolhoheubestimmuDgen  in  Berlin  ausgefUhrt 
in  doD  Jahren  1889,  1890  und  1891  am  Universal-Transit  der  Koniglicheu 
Stern warte  von  Dr.  Adolf  Marcuse.  Berlin :  G.  Beimer,  1902.  Size  11}  X  9, 
pp.  30. 

Germany— Hsrz— Lakes.    M,V.  Erdk.  Halle  (1902):  91-96.  Ealbfass. 

Ueber  Einsturzbecken  am  Siidrand  des  Harzes.  Vorlaufige  Bemerkungen  von 
Prof.  Dr.  W.  Ualbfaas. 

Germany— Plant-geography.    Af.F.  Erdk.  Halle  (1902):  14-70.  Schuls. 

Studien  iiber  die  phanerogame  Flura  und  Pflaiizendecke  des  Saalebezirkes.  I. 
Die  Wauderungen  der  Phanerogamen  im  Saalebezirke  seit  dcm  Ausg^nge  der 
letzteu  kalten  Periode.    Vou  Dr.  A.  Sohulz.     With  Map. 

Germany— Prussia— Magdeburg.    M.  V.  Erdk.  HaUe  (1902) :  70-94.  Qnitww. 

Die  Wische,  insbesonderc  doren  Bodenbau  und  Bew'asseruog.  Von  Dr.  W. 
Quitzow.     With  Map. 

Germany— Thnringia.  M.V.  Erdk.  Hatte  (1902) :  8-9.  Eenkol. 

Kantterscheinnngen  im  thiiringifcchen  Muschelkalk.  Vou  Dr.  \u  Uenkel.  With 
SJceteh-map. 

Germany— Thnrin^.     VierteljahrtliefU  G.  Unterricht  2  (1903):  27-32.  Kollbaoh. 

Bilder  aus  dem  Thiiringerwald.    Von  Karl  KoUbaeh. 

Greece  and  Turkey.    Sitxb.  K.A.  W.  Wien.  1 10  (1901),  ( Abth.  I.) :  171-182.  Hilber. 

Geologiscber  Reisen  in  Nordgreichenland  und  Makedonien  1899  und  1900  (vor^ 
laufiger  Bericht).    Von  Vint-enz  Hilber. 

Holland.  Bev.  G.  26  (1902) :  266-275.  Bellet. 

Le  dess^chement  du  Zuiderzee.    I*ar  Daniel  Bellet. 
Holland.        Tijds.  K.  Ntd.  Aard.  Genoots.  Am$terdnm  19  (1902) :  909-935.      Bcekman. 

Nomina  Geographica  Neerlandica  uit  eon  geograpbisch  ougpunt  beschouwd.   Door 

A.  A.  Beekman. 
Disi'UBSus  various  gtographicul  terms. 
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Eollasd.  Blink. 

Tijda.  K.  Ned.  Aard.  QenooU.  Anuterdam  18  (1901)  :  731-767  ;  19  (1902) : 

59-107,  481-514,  936-958. 
Siadiea  oyer  nederzettingen  in  Nederland.    Door  Dr.  H.  Blink.     With  Maps. 
See  note  in  the  Monthly  Eeoord  (ante,  p.  75). 
iMlAiid.  Bisiker. 

AcroBB  Iceland.  By  W.  Bisiker.  With  an  appendix,  by  A.  W.  Hill,  on  the 
plants  collected.  London :  Edward  Arnold,  1902.  Size  9x6,  pp.  xii.  and  236. 
Map§  and  lUuttrationB.    Price  12s.  6d.    Presented  by  the  Publishers. 

This  will  be  reyiewed  elsewhere. 

leoland.  /.  of  T.  Victoria  I.  34  (1902) :  164-181.  Stefansson. 

Iceland :  its  History  and  Inhabitants.    By  Herr  Jon  Stefansson,  ph.d. 

Italy.  Baedeker. 

Italy.  Handbook  for  Travellers.  By  Karl  Baedeker.  First  Part.  Northern  Italy, 
inoloding  Leghorn,  Florence,  Bavenna,  and  rontes  through  Switzerland  and 
Austria.  Twelfth  remodelled  edition.  Leipsic :  K.  Baedeker,  1903.  8ize  6}  x  4, 
pp.  Iziy.  and  564.    Maps  and  Plans.    Price  8/n.    Presented  by  the  Editor. 

Italy— Modena.  Oorti. 

La  Proyincie  d'ltalia  sotto  Taspetto  geografioo  e  Btorioo  descritte  da  Biro  Oorti. 
X.  63.  Begione  Emiliana.  Proyincia  di  Modeoa.  Torino,  etc. :  G.  B.  Parayia  e 
Comp.,  1895.    Size  8x5,  pp.  56.    Maps  and  lUustratioHs.    Price  6d. 

Xontenegro.  Blackvcood's  Mag.  172  (1902):  303-318.  Wyon. 

Montenegrin  Sketches.    By  Reginald  Wyon. 

Horway— JJords.  /.  of  T.  Victoria  I.  34  (1902) :  123-151.  Hull. 

The  Physical  History  of  the  Norwegian  Fjords.  By  Prof.  Edward  Hull.  WUh 
Map  and  lUustraticns. 

Pyrenees.  Scharff. 

Ueber  den  Einfluss  der  Pyrenaen  auf  die  Tierwanderungen  zwischen  Fraukreich 
und  Spanien.  Yon  Dr.  R.  F.  Scharff.  (Sonderabdruck  aus  den  Yerhandlungen 
dee  y.  Intemationalen  Zoologen-Congresses  zu  Berlin,  1901.)  Jena :  Gustav 
Fischer,  1902.    Size  9}  X  6),  pp.  5.    Presented  by  the  Author. 

Bnisia— Crimea.  C.  lid.  135  (1902) :  355-356.  DanUoff. 

Sur  la  g^graphie  physique  de  la  Yai'la  occidentale  (Crim^e).   Note  de  E.  Daniloff. 

Ssrria.  Deutsche  Bundschau  G.  84  (1902) :  407-415,  461-465,  582-542.    Meinhard. 

Dnrch  Serbien.    Yon  Friedrich  Meinhard. 

Bwedtn— Geology.  HolBt. 

•  •  

Bidrag  till  E&Dnedomen  om  Ostersjons  och  Boitoiska  Yikeus  poei^Iuciala  geologi. 
Af  Nils  Olof  Hoist.  (Syeriges  Geologiska  Undersokning.  Ser.  G,  No.  180.)  Stock- 
holm: P.  A.  Norstedt  &  Soner,  1899.  Size  9x6,  pp.  128.  Map.  Present&l  by 
the  ikoedish  Geological  Survey. 

Bwedtn— Geology.  

Upplysningar  till  geologisk  Ofversikts-karta  ofyer  Syeriges  berggrund,  upprattad 
och  ntgifyen  af  Syeriges  Geologiska  Undersokning  ar  1901,  mit  einem  R^sum^  in 
Deutdcher  Sprache.  (S?eriges  Geologiska  Undersokning.  Ser.  Ba.  No.  6.)  Stock- 
holm :  P.  A.  Norstedt  &  Soner,  1901.  Size  9}  x  6},  pp.  62.  Presented  by  the 
Swedish  Geological  Survey. 

Bwititrlaad— Lake  of  Zurieh.  Loseron. 

Vierteljahrs.  Naturforseh.  Ges.  Zurich  47  (1902) :  115-198. 

Sur  la  repartition  verticale  du  plancton  dans  le  lac  de  Zurich,  de  d^cembre  1900 
a  d^cembre  1901.    Par  H.  Lozeron.     With  Diagrams. 

BwitMrlaad— Bigi.  Globus  82  (1902) :  110-111.  Friedrioh. 

Karte  dee  Rigl.  Ein  Beitrag  zur  Terraindarstellung.  Yon  Dr.  Ernst  Friedrich. 
With  Map. 

Vnitod  Kingdom.  

The  Climates  and  Baths  of  Great  Britain,  being  the  Report  of  a  Committee  of 
the  Royal  Medical  and  Chirurgical  Society  of  London.  Yol.  i.  The  Climates 
of  the  South  of  England  and  the  chief  Medicinal  Springs  of  Great  Britain. 
Yol.  iL    The  Climates  of  London  and  of  the  Central  und  Northern  portions  of 
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England,  together  with  thoee  of  Walee  and  of  Ireland.    London :  MaomilUn  & 
Ck).,  1895-1902.    Size  9i  x  6,  pp.  (vol.  i.)  xTi.  and  640 ;  (yoI.  u.)  xyi  and  628. 
Mapg  and  Diagrams.    Price  12t.  6d.  eiich  volume. 
These  will  be  specially  reviewed. 
United  Kingdom— England.    G.  Teacher  1  (1902) :  150-166.  HerbcrtMn. 

On  the  One-Inch  Ordnance  Survey-Map,  with  special  reference  to  the  Oxford 
Sheet.     By  A.  J.  Herbertson,  ph.d.     With  Maps  and  Illustrations. 

United  Kingdom—England.  Wiadto. 

Shakespeare's  Oonntry.    By  Bertram  C.  A.  Windle.  Illustrated  by  Edmund  H. 

New.  London :  Methuen  &  Oo.,  1901.  Size  6x4,  pp.  xii.  and  220.  Map  and 
Illustrations.    Price  3f.    Presented  by  tite  Publisher. 

United  Kingdom — England — Cambridge.  Thompton. 

Oambridge  and  Its  Golleees.  By  A.  Hamilton  Thompson.  Illustrated  by  Edmund 
H.  New.  London :  Methuen  &  Oo.,  1898.  Size  6x4,  pp.  xvi.  and  816.  Plan 
and  Illustrations.    Price  3s.     Presented  by  the  Publishers. 

United  Kingdom— England— London.    J.R.  Statistical  S.  66  (1902) :  447-502.    Welton. 
A  Study  of  some  portions  of  the  Census  of  London  for  1901.    By  T.  A.  Welton. 

United  Kingdom— England— Malvern.  Windle. 

The  Malvern  Oountry.  By  Bertram  C.  A.  Windle.  Illustrated  by  Edmund  H. 
New.  London :  Methuen  &  O).,  1901.  Size  6x4,  pp.  xii.  and  236.  Plan  and 
Illustrations.    Price  3s.    Presented  by  tlie  Publishers. 

United  Kingdom— England— Oxford.  Wellf. 

Oxford  and  Its  Colleges.  By  J.  Wells,  m.a.  Illustrated  by  Edmund  H.  New. 
London:  Methuen  &  Co.,  19—.  Size  6x4,  pp.  xii.  and  330.  Plan  and  Illus- 
trations.   Price  3s.    Presented  by  the  Publishers. 

United  Kingdom— England— Stonehenge.  Hunter. 

Nineteenth  Century  62  (1902) :  430-438. 

The  Inclosure  of  Stonehenge.     By  Sir  Robert  Hunter.     With  Map. 

United  Kingdom— Ireland.     Oeolog.  Mag.  9  (1902) :  456-458.  Odle 

On  the  Geological  Structure  of  Ireland.    By  Prof.  Grenville  A.  J.  Cole. 

United  Kingdom— Ireland.  

Department  of  Agriculture  and  Technical  Instruction  for  Ireland.  Ireland, 
Industrial  and  Af^'icultural.  Dublin,  etc. :  ISrowue  &  Nolan,  Ltd.,  1902.  Size 
10  x  7,  pp.  532.     Maps  and  lUustratums.    Price  5s.  net. 

A  most  useful  summary  of  the  economic  facts  relating  to  Ireland,  consisting  of  a 
number  of  articles  by  experts  on  the  several  subjects. 

United  Kingdom— BainfaU.  WalUi  and  Mill. 

British  Rainfall,  1901.  On  the  Distribution  of  Rain  over  the  British  Isles  during 
the  year  1901,  as  observed  at  about  3500  stations  in  Great  Britain  and  Ireland, 
with  Articles  upon  various  branches  of  Rainfall  work.  Compiled  by  H.  Sowerby 
Wallis  and  Hugh  Robert  Mill.  London :  £.  Stanford,  1902.  Size  8|  X  5},  pp. 
60  and  252.  Maps  and  Diagrams. 
A  special  article  deals  with  rainfall  averaj^es  in  the  British  Isles  for  a  series  of 

years. 

United  Kingdom— Seotland-Hebridei.  Ooodrioh-Freer. 

The  Outer  Isles.    By  A.  Goodrioh-Freer.    Westminster:  A.  Constable  &  Co., 

1902.  Size  9  x  5J,  pp.  xvi.  and  448.  Map  and  Illustrations.  Price  12««.  6d.  neL 
Presented  by  the  Publishers. 

ABIA. 

Arabia.  J.R.  United  Service  I.  46  (1902) :  1419-1435.  Waohi. 

The  I'resent  and  Future  of  Arabia.  By  Major  Otto  Wachs.  (Translated  firom 
the  '*  Marine-Rundschau,"  January.  1902.) 

Central  Asia.  BoboxoiTSkj. 

Results  of  the  Expedition  of  the  Imperial  Russian  Geographical  Society  in  Central 
Asia  carried  out  in  1893-1895,  under  the  command  of  V.  N.  Roborovsky.  Part  ii 
[In  Russian.]  St.  Petersburg;,  1899.  Size  12  x  8i,  pp.  viii.  and  296.  Map  and 
Plates. 
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GhinA.  Biroh. 

Trayels  in  North  and  Central  China.  By  John  Grant  Birch.  London :  Hnrat 
&  Blaokett,  Ltd.,  1902.  Size  9  x  5},  pp.  xvi.  and  880.  lUustratums.  Price 
lOf.  M.  net.    Pre$enUd  by  the  Publiehers.    [Beview,  p.  64.] 

Ohiaa.  Vioholi. 

Through  Hidden  Shensi.  By  Franois  H.  Nichols.  London :  George  Newnee,  Ltd., 
1902.  Size  9x6,  pp.  zxxii.  and  384.  Map  and  Illuttrationt.  Price  12<.  Qd,  neL 
Pre$ented  by  the  PMiihers. 

China-Kiaa-chon.  Rev.  Fran^aite  27  (1902) :  646-654.  Servigny. 

lie  d^Teloppement  de  Kiao-Tch^ou.    Par  J.  Seryigny.     With  Map. 
China— Kwangtt  Bev.  Colon.  (1902) :  627-646.  7ran9oii. 

Notice  snr  le  Kouang-Si.    Par  le  lieutenant  F.  Fran9oii. 
Itin^raire  dans  le  Eouang-Si.    By  the  same. 

Ghiaete  Smpire—Oobi  Desert.  Fnttarer. 

Ge(M;raphisohe  Skizze  der  Wtiste  Gobi  zwisohen  Hami  und  Sn-t8ch6u.  Yon 
Prof  Dr.  K.  Fatterer.  (Petermanns  Mitteilungen,  Erganzungsheft  Nr.  189.) 
Gotha :  Justus  Perthes,  1902.    Size  12  x  7},  pp.  86.    Map.    Price  3  m.  20  pf. 

Japan.  Haas. 

Geschichte  des  Christentums  in  Japan.     Yon  Pfarrer  Hans  Haas.    I.  Erste  Ein- 
f&hrung  des  Christentums  in  Japan  duroh  Franz  Xavier.     (Supplement  der 
**Mittheilungen"  der    Deutschen    Gesellschaft   fur    Natur-   und  Yolkerkunde 
Ostasiens.)    Tokyo,  1902.    Size  9)  x  6^,  pp.  xiv.  and  300.    Portrait. 
This  work  promises  to  be,  when  complete,  a  valuable  addition  to  our  knowledge  of 
European  dealings  with  Japan.    The  first  three  chapters  give  an  outline  of  the  early 
knowledge  of  Japan  current  in  Europe,  and  of  the  first  voyages  of  the  Portuguese  to 
the  island  kingdom. 

Koraa.  Gio&iM  82  (1902) :  158-161.  Magnus. 

Ein  Besuoh  am  Hofe  von  Korea.    Yon  Friedrioh  Magnus.     With  lUuitrcUione, 

Malay  States— Perak.  Bodger. 

Perak  Administration  Report  for  the  year  1901.  By  J.  P.  Rodger.  Taiping, 
Perak.    N.D.    8ize  13  x  8},  pp.  52. 

PwnU.  J.R.  Asiatic  8.  (1902) :  939-949.  Sykes. 

Historical  Notes  on  South-East  Persia.  By  Major  P.  Molesworth  Sykes,  C.M.G. 
With  Map  and  Illustrations. 

Persia.  1\R.  Artillery  I,  29  (1902) :  147-154.  Wyatt. 

The  Western  Glacis  of  India.    By  Captain  F.  O.  Wyatt.     Witli  Map. 

The  previous  portious  of  this  paper  appeared  in  the  same  Journal  during  1900  and 
1901. 

BnMia— Sakhalin.  Tour  du  Monde,  8  (1902) :  409-480.  Labbe. 

Une  Bagno  Russe.    L'lle  de  Sakhaline.    Par  M.  Paul  liabb^.    Map  and  lUustr. 

Boflsia — Siberia.  Zepelin. 

Das  russische  Kustengebiet  in  Ostasien.  (Primorskaja  Oblastj.)  Yon  C.  von 
Zepelin.  Berlin:  G.  S.  Mittler  &  Son,  1902.  Size  9i  x  7,  pp.  60.  Maps  and 
Plan.    Freeented  by  the  Publishers. 

k— Siberia.  Boffinann. 


Across  Siberia  by  Rail.  A  Trip  to  the  Amur  Goldfields.  By  David  A.  Rufl&nann. 
(Reprinted  from  the  Pall  Mall  Gazette.)  1902.  Size  8|  x  5J,  pp.  34.  Presented 
by  the  Author, 

Contains  some  information  on  mining  in  Siberia,  of  the  prospects  of  which  the 
writer  takes  a  sanguine  view. 

Bufiia—Siberia.  Rev.  0. 26  (1902):  240-265.  Barre. 

Le  peuplement  et  hi  Colonisation  de  la  Sib^rie.     Par  Paul  Barr^. 
Bufiia— Siberia.        Questions  Dipt,  et  Colon.  14  (1902)  :  276-287.  Labbe. 

La  Transbaikalie  ei  la  colonisation  russe.    Par  Paul  Labbe'. 
8i»m.  FortnighUy  Rev.  72  (1902) :  551-559.  

Siam  and  the  Powers.     By  X.  Y.  Z.     With  Map. 
Written  before  the  conclusion  of  the  recent  Franco-Siamese  agreement.    The  map 
omits  a  portion  of  the  French  sphere  of  action  in  Northern  Siam. 
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Singapore — Historioal.  Van  der  Kemp. 

Bijd.  Tool;  Land- en  VoUcenk.  Ned.-Indie  10  (1902):  313-476. 
De  stichting  van  Singapore,  de  afstand  ervan  met  Malakka  door  Nederland,  eu  de 
Briteche  aaospraken  op  den  Linga-Riouw  Arohipel.    Door  P.  H.  Tan  der  Kemp. 
On  eventa  connected  with  the  founding  of  Singapore  in  the  early  part  of  the 
nineteenth  centnry. 

Syria  and  Paleitine.  PaUm 

The  Semitic  Series. — The  Early  History  of  Syria  and  Pdlestine.  By  Lewia  Baylee 
Paton.  London :  John  C.  Nimmo,  1902.  Size  S  x  5,  pp.  xxx?i.  and  302.  Mape. 
Preaented  by  the  PMishers. 

Tibet.  Petermanns  M.  48  (1902)  :  137-138, 163-1G5,  184-187.  Xralimer 

Nachrichten  ?on  der  Expedition  Ton  P.  K.  Koelow.  Yon  General  BLrahmer. 
With  Map. 

Tork^— Palettine.  B.8.Q.  Oenece  41  (1902) :  128-144.  Gauti«r 

Le  lac  de  Tiberiade.    Par  M.  le  Prof.  Lucien  Grautier.     With  ILlu$traiion$. 

Tnrk^— Palestine.  Maealister. 

Paleitine  Exploration  Fund,  Q.  Statement  (1902) :  317-364. 
First  Quarterly  Report  of  the  ExcaTation  of  Gczer.    By  R.  A.  Stewart  Mucalistor. 
With  Plan  and  lUwUratioM. 

AFRICA. 
Abyssinia.  Berkaley. 

The  Campaign  of  Adowa  and  the  Rise  of  Menelik.  By  G.  F.  U.  Berkeley.  West- 
minster: A.  Constable  &  Co.,  1902.  Size  9x6,  pp.  xiT.  and  401.  Maps.  Price 
7s.  6d.  neL    Presented  by  the  Publisher. 

Abyssinia— Oallas.  SalTiae. 

P.  Martial  de  SalTiac.     Un  Peuple  Antique  au  Pajrs  de  Menelik.    Lcs  Oalia. 
(Dits    d'Origine   Gauloise),  Grand  Nation   Africaine.      Paris:   H.   Oudin  [not 
dated].    Size  11  X  7},  pp.  Tiii.  and  354.    Map  and  Illustrations.     Price  Is. 
A  Tory  complete  study  of  the  Gallas  from  the  point  of  Tiew  of  history,  manuerB 
and  customs,  institutions,  etc. 

Abyssinia— History.  Arab-Faqih  and  Basset 

Publications  de  I'ecole  des  Lettres  d' Alger.  Histoire  de  la  Conqu^te  de  rAbyssinie 
(XVr  Si^le).  Par  Chihab  Ed-Din  Ahmed  Ben  'Abd  EI-Q&der  surnoiume'  Arab- 
Faqih.  Traduction  Fran9ai8e  et  Notes  par  Rene'  Basset.  Paris:  E.  Leroux, 
1897-1901.    Size  10  x  6i,  pp.  506.     Price  is. 

A  now  translation  of  the  welUknown  history  of  the  conquests  of  Mohamed  (Iranye, 
with  Taluable  critical  and  explanatory  notes.  The  Arabic  text  is  uldo  published  in 
the  same  series. 

Africa— Bibliography.  

Catalogue  of  an  extenaiTe  collection  of  books,  pamphlets,  Tiews,  nutps,  and  trans- 
actions of  Societies  relating  to  Africa  and  African  Islanda.  Oftered  at  the  prices 
affixed  by  l^^ncis  Edwards,  Bookseller,  83,  High  Street,  Marylebone,  London, 
W.  October,  1902.  Size  8|  X  5J,  pp.  224  and  40.  Presented  by  Mr.  Francis 
Edwards. 

Afriea— Zoology.  P.  Zodog.  8.  (1902,  toI.  ii.) :  73-7*J.  Major. 

Dr.  C.  I.  Forsyth  Major.  On  the  remains  of  the  Okapi  receiTed  by  the  Congo 
Museum  in  Brussels.     With  Illustrations, 

Eritrea.  Melli 

Manuali  Hoepli.  B.  Melli.  L'Eritrea  dalle  sue  Origiui  a  tutto  Tanno  1901. 
Appunti  Cronistorica.  Milan :  Ulrico  Hoepli.  1902.  Size  6x4,  pp.  xii.  and  164. 
Maps,    Price  2  lire.     Presented  by  the  PublisJier, 

A  summary  of  the  history  of  Eritrea. 

French  Congo.  Uev.  Colon,  (1902) :  531-550.  Panwd. 

De  Bangui  k  Carnot  et  retour.    Par  B.  de  Pauwel. 

German  East  Africa.    M.  DeuUch.  Schutzgeb.  16  (1902) :  133-138.  Adamt. 

Das  mittlere  Flussgobeit  des  Lukuledi.    You  V.  Alf.  Adams.     With  Map. 
The  Lukuledi  is  the  river  debouchiug  into  Lindi  bay. 
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GtnBAM  East  Afriea.  StnhlniABiL 

BeHchte  Land-  u.  ForttwirUehaft  VeuUeh.-OttafHka  1  (1902) :  1-23. 

Uebeniobt  liber  Land-  nnd  Forgtwirtsohaft  in  Dentsoh-Ostafrika  im  Berichtajahre 

▼om  1.  Jali  1900  bis  30.  Jani  1901.    Zasammen-gestellt  Ton  Beg:iening8rat  Dr. 

Franz  Stublmann. 

eermaii  Saft  Africa— Tietia  Tly.  Stnhlmaim. 

BeriehU  Land-  u.  Faniwirtteha/t  Deutseh-Ostafrika  1  (1902)  :  137-153. 

Notiien  iiber  die  Tsetsefliege  (Gloesina  morsitanB  Westw.)  nnd  die  dnrcb  de  uber- 
traisene  Snrrabkrankbeit  in  Dentsoh-Ostafrika.  Yon  Begiemngsrat  Dr.  Franz 
Stnblmann.     With  Map  and  IlluairaUon$. 

KaaMnm.  M.  Deuiseh,  Sehutxgeb.  16  (1902) :  123-130.  7oerfter  and  Moiiel. 

Bericbt  fiber  eine  Erknndnng  dee  mittleren  EampoflnsaeB.  Von  Oberlentnant 
Foertter.     TFt^  Map. 

Bemerknngen  zn  der  Karte  dee  Gebietes  am  nnteren  Kampo.  Yon  M.  Moisel. 

Lient.  Foerster  was  a  member  of  tbe  recent  boundary  surrey  along  tbe  soutbem 
frontier  of  tbe  Eamerun. 

■adagatear.  Oantier. 

Madagascar.  Essai  de  G^ograpbie  Physique.  Par  E.  F.  Gaulier.  Paris:  A. 
Cballamel,  1902.  Size  11  X  7},  pp.  428.  Maps,  Illustrations,  awl  Diagrams. 
Price  2^s. 

This  important  work  will  be  reyiewod  elsewhere. 

Htdagaiear.  La  G.,  B.8.0.  Paris  6  (1902) :  1-16.  Orandidier. 

Une  mission  dans  la  region  australe  de  Madagascar  en  1901.  Par  G.  Grandidior. 
Wiih  Map  and  lUustraiions,    Also  separate  copy,  presented  by  tlw  Author, 

Xoroeeo.  MAn.  8.0.  Geneve  41  (1902):  41-61.  Xontet. 

Le  grand  Atlas  et  le  Sud-Marocain.    Par  E.  Montet. 

The  writer  made  the  journey  from  Marakesh  to  the  coast  through  a  portion  of  the 
Atlas  range. 

Xoroeeo— People.  Xeakin. 

TbeMoors.acomprehensiTe  depoription.  By  Budgett  Meakin.  London:  Sonnen- 
■ohein  &  Go.,  1902.  Size  9x6,  pp.  xxii.  and  504.  Illustrations.  Price  158. 
Presented  by  the  AutJior. 

Vigor.  Rev.  Franfaise  27  (1902) :  589-COO.  Lenfant. 

La  navigability  du  Niger.    Par  Gapitaine  E.  Lenfant. 

Higoria.  Xookler-Ferryman. 

British  Nigeria.  A  Geo|2:rapbical  and  Historical  description  of  the  British  Posses- 
sions adjacent  to  the  Niger  River,  West  Africa.  By  Lieut. -Gol.  A.  F.  Mockler- 
Ferryman.  London,  &o. :  Gassell  &  Co.,  1902.  Size  9}  x  6,  pp.  viii.  and  352. 
Ifop  and  lUuslraUons.    Price  12s.  6d.  net.    Presented  by  the  Publishers. 

Worth  and  East  Afrioa.  Pease. 

Travel  and  Sport  in  Africa.  By  A.  E.  Poafe.  3  vols.  London :  A.  L.  Humphrevs, 
1902.  Size  13  x  104,  PP-  (▼oL  i)  xviii.  and  360;  (vol.  ii.)  xii.  and  314;  (vol.  iii.) 
X.  and  232.  Maps  and  Illustrations,  Price  £10  10<.  net.  Presenietl  by  the 
Publisher, 

This  will  be  specially  noticed. 

Bhodoiia.  Peters. 

The  Eldorado  of  the  Ancients.    By  Dr.  Carl  Peters.  London :  C.  Arthur  Pearson, 

1902.  Size  9  x  ^,  pp.  x.  and  448.  Maps  and  Wuftrations.  Price  21«.  net.  Pre- 
sented by  tlie  Publishers. 

See  review  in  the  Journal  for  November,  1902. 

Sahara.  Rev.  Franfaise  27  (1902) :  544-550.  Huguenot. 

Ties  puits  an  Sahara.    Par  P^re  Huguenot.    Map. 

South  Aflrioa— Meteorology.     T,  S.  African  Philosoph.  8. 11  (1902)  :  243-318.     Button. 
Some  Pressure  and  Temperature  Results  for  the  Great  Plateau  of  South  Africa. 
By  J.  B.  Sutton.     With  Diagrams, 

Togo.  M.  Deutseih.  Schutzgeb,  16  (1902):  120-122.    Metsersehmitt  and  Ambronn. 

Breitenbestimmungen  in  Togo,  angestellt  voro  Hauptmann  v.  Peering.  Berechnet 
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von  Dr.  J.  B.  Messerscbmitt.  AstronomUclie  Beobachtnngen  von  Dr.  Gmner, 
1897.    Berechnet  von  Prof.  Dr.  Ambronn. 

Besnltate  der  astronomischen  lieobaohtnngen  dee  Herrn  H.  Klose,  1897. 
Tripoli  BkeliiAri. 

G.  Kiccbieri.  La  TripoUtknia  e  ritalia.  Milano:  Albrigbt,  Segati,  e  C,  1902. 
Size  9x6,  pp.  62.    Presented  hy  the  Publishers. 

Tbo  antbor  considers  tbat  tbe  future  relations  of  Italy  witb  Tripoli  should  be  con- 
cerned ratber  witb  an  extension  of  commercial  intercourse  tban  with  direct  political 
control. 

Tripoli  and  Tunis.  Schoenileld. 

Aus  den  Staaten  der  Barbaresken.  Yon  Dr.  E.  Dagobert  Soboenfield.  Berlin  : 
Dietrich  Reimer,  1902.  Size  lOJ  x  7,  pp.  268.  Plates.  Priee  Gm.  Presented  by  the 
PvMisher. 

Wert  Africa.  Rev.  Colon.  (1902) :  607-624.  

Bapport  de  dcHimitation  Franco-Portugaise  de  la  Ck)mmi88ion  entre  le  Congo  et  le 
Cabinda. 

HOSTH  AlOBBIOA. 

Canada- Hirtorioal.    P.  and  T.R.S.  Canada  7  (1901) :  (Sec.  I.)  97-116.  Snlt^. 

La  Bivi^re  des  Trois-Bivibres.    Par  M.  B.  Suite.     With  Map. 

Canada— Historioal.    P.  and  T.R.S.  Canada  7  (1901) :  (Sec.  I.)  47-96.  Suite. 

Le  Fort  de  Frontenac,  1668-1678.    Par  M.  Benjamin  Suite. 

Canada— Hew  Bmniwiek.    P.  and  T.R.S.  Canada  7  (1901)  (Sec.  IV.):  45-56.        Xllf. 
Tbe  Carboniferous  Basin  in  New  Brunswick.    By  B.  W.  Ells,  ll.d. 

United  States— Arkansas.  Brtnner. 

Annual  Beport  of  tbe  Geological  Survey  of  Arkansas  for  1892.  Volume  Y.  The 
Zinc  and  Lead.  Begion  of  North  Arkansas.  By  John  C.  Branner.  With  Atlaa. 
Little  Bock,  1900.  Size  9x6,  pp.  ziv.  and  396.  Maps  and  lUusirations. 
Presented  hy  Dr.  J.  C.  Branner. 

United  States — Census.  ,  Hunt. 

Census  Beports.  Yol.  ii.  Twelfth  Census  of  the  United  States,  taken  in  tbe  year 
1900.  William  B.  Merriam,  Director.  Population.  Part  ii.  Prepared  under  the 
supervision  of  William  C.  Hunt.  Chief  Statistician  for  Population  (pp.  ccxxiv.  and 
754).  Ditto,  Yols.  v.  and  vi.  Agriculture,  Parts  i.  and  ii.  Farms,  Live  Stock 
and  Animal  Products  (pp.  cczxzvi.  and  768).  Crops  and  Irrigation  (pp.  880). 
Ditto,  vols,  vii.-ix.  Manufactures,  Parts  i.-iii.  United  States  by  Industries 
(pp.  cccxlii.  and  698).  States  and  Territories  (pp.  x.  and  1102).  Special  Beports 
on  Selected  Industries  (pp.  xxiv.  and  1120).  Washington:  U.S.  Census  OiBce, 
1902.    Size  12  x  9}.     Maps  and  Diagrams.    Presented  by  the  Director  of  the  Census. 

United  States — Education.  

Board  of  Education.  Special  Beports  on  Educational  Subjects.  Yols.  10  and  11. 
Education  in  the  United  States  of  America.  London :  Eyre  &  Spottiswoode,  1902. 
Size  9J  X  6,  pp.  (vol.  10)  vi.  and  526 ;  (vol.  11)  vi.  and  612.  Price  (vol.  10)  2s.  3d. ; 
(vol.\L)2s.ed. 

United  States — Oeodeiy.  Sohott. 

Treasury  Department.  U.S.  Coast  and  Geodetic  Survey.  Special  Publication, 
No.  7.  Geodesy.  The  Eastern  Oblique  Arc  of  the  United  States  and  Osculating 
Spheroid.  By  Chas.  A.  Schott.  Washington,  1902.  Size  11}  x  9,  pp.  394. 
Maps,  Diagrams,  and  Illustrations.    Presented  hy  the  U.S.  Treasury  Department. 

United  States— Geodesy.  

Beport  of  the  Superintendent  of  the  Coast  and  Geodetic  Survey,  showing  tbe 
progress  of  the  work  from  July  1,  1899,  to  June  30,  1900.  Washington,  1901. 
Size  12  X  9|,  pp.  724.  Maps  and  Illustrations.  Pretented  hy  the  U.S.  Coast  and 
Geodetic  Survey. 

Ditto,  July  1, 1900,  to  June  30, 1901,  pp.  440. 

United  States — Geological  Survey.  Warman. 

B.U.8.  Geolog.  Surv.  No.  Ill,  Washington,  1901,  pp.  858. 

Catalogue  and  Index  of  the  Publications  of  the  United  States  Survey,  1880-1901. 
By  Philip  (.-reveling  Warman. 
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United  States— MasMohiuettB.  

E8$ex  Ifuiitute  Historical  OoUections  88  (1902):  22.V256. 

The  Misery  Islands,  and  what  has  happened  there.    Map,  Illtuirationa,  and  fac- 


The  Misery  islands  were  much  concerned  in  the  history  of  early  settlement. 

TTaited  States— Minerals.  Hay. 

Department  of  the  Interior.  United  States  Geological  Survey.  Mineral  Besonrces 
of  the  United  States.  Calendar  Year  1900,  David  T.  Hay,  Chief  of  Division  of 
Mining  and  Mineral  Resources.  Washington,  1901.  Size  9x6,  pp.  928. 
JHaqram.    Presented  by  U.S.  Department  of  Interior. 

TTnited  States— Hew  Tork.  

Report  of  the  Board  of  Bapid  Transit  Bailroad  Commissioners  for  and  in  the  City 
of  New  Tork  up  to  December  31,  1901.  Accompanied  by  Beports  of  the  Chief 
Engineer,  and  of  the  Auditor.  New  York,  1902.  Sizo  10|  x  7,  pp.  BOO.  Plans. 
Presented  by  the  Board  of  Rapid  Transit  "Railroad  Commissioners,  New  York. 

Vnited  States— Oilfields.  Adams. 

B.U.S.  Geolog.  8urv.  No.  184,  Washington,  1901,  pp.  64. 

Oil  and  Gas  Fields  of  the  Western  Interior  and  Northern  Texas  Coal  Measures, 
and  of  the  Upper  Cretaceous  and  Tertiary  of  the  Western  (iulf  C'Oast.  By  George  J. 
Adams.    Maps,  Plates,  and  Diagrams. 

United  States— Becky  Moantains.    National  O.  Mag.  18  (1902) :  361-372.        Chapman. 

Our  Northern  Bockies.    By  B.  H.  Chapman.     Illustrations. 

Deals  chiefly  with  the  licwis  and  Clarke  Timber  Beserve  in  Montana,  recently 
surveyed  by  the  U.S.  Geological  Survey. 

United  States— Becky  Mountains.  Glass. 

Chinook  Winds.  By  E.  J.  Glass.  (Proceedings  of  the  Second  Convention  of 
Weather  Bureau  Officials  held  at  Milwaukee,  Wis.,  August  27,  28,  29,  1901,  pp.  41- 
43.)    Washington,  1902.    Plate. 

United  States — Sailing  Directions.  

Supplement,  1902,  relating  to  Sailing  Directions  for  the  East  Coast  of  the  United 
States,  1899.  (Corrected  to  August,  1902.)  London,  1902.  Size  9J  x  6,  pp.  50. 
Price  Sd.     Presented  by  the  Uydrographer,  Admiralty. 

United  States  -Surveys.  Wilson  and  Others. 

B.V.S.  Geolog.  Surv.  No.  185,  Washington,  1901,  pp.  220. 

Besults  of  Spirit  Levelling,  fiscal  year  1900-01.  By  H.  M.  WUson,  J.  H. 
Benshawe,  E.  M.  Douglas,  and  B.  M.  Goode. 

United  States— Texas.    B.U.S.  (ieol.  Surv.  No.  194,  Washington,  1902, pp.  52.       Baker. 
The  North- West  Bonndary  of  Texas.    By  Marcus  Baker.    Maps  ami  Diagrams. 
This  will  be  noticed  in  the  Monthly  Becord. 

United  SUtes— Texas.  B.U.8.  Geol.  Surv.  No.  190,  Washington,  1902,  pp.  162.    Gannett. 
A  Gazetteer  of  Texas.    By  Henry  Gannett.    Maps. 

Opens  with  a  valuable  monograph  on  tlie  State,  the  various  distributions  in 
which  are  illnstrated  by  maps. 

United  States— Texas.    B.U.S.  Oeol.  Surv.  No.  178,  Washington,  1901,  pp.  16.        Weed. 
The  El  Paso  tin  deposits.    By  Walter  Harvey  Weed.    Maps  and  Diagrams. 

These  deposits  occur  on  the  east  flank  of  the  Franklin  mountains,  in  the  extreme 
western  comer  of  Texas. 

OEHTBAL  AHD  SOUTH  AMSBIOA. 

Argentine  Beptiblio.    Rev.  Museo  La  Plata  10  (1902) :  257-264.  Queyedo. 

Las  ruinas  de  Pajanco  y  Tuscamayo  entre  Sij&n  y  Pom&n.  For  Samuel  A.  Lafone 
Quevedo.     With  Plate. 

Argentine  Republic.  

Ministerio  de  Obras  Publicas  de  la  Bepiibllca  Argentina.  Memoria  al  Honorable 
Congress.  V  Enero  1898-31  Julio  1899..  Segunda  Edicion.  Buenos  Aires,  1899. 
Size  10|  X  7,  pp.  208.    Map  and  Diagrams. 

Ditto.  (Segunda  Memoria.)  Buenos  Aires,  1901.  Size  10|  x  7,  pp.  39G.  Maps, 
Plans,  and  Diagrams.    Presented  by  Dr.  F,  P.  Moreno. 
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Argentine  Bapnblie.  

Republioa  Argentina.  Minieterio  de  Obrae  Pnblicas.  Inspeocidn  General  de 
Navegaoidn  7  Puertoe.  Cononreo  para  la  OonstmcMsidn  7  ExplotaoiiSn  de  nn 
Puerto  Comeroial  en  ]a  onidad  del  Bosario.  Doonmentos  Prelimmares.  Anezoi 
A,  B-B-x,  c,  &  Indices  7  Tabla  Analftica.  12  toIb.  Bnenos  Aires.  G.  Kraft, 
1900.    8ize  10}  x  7.    Map$,  Plaru,  eU,    Pretented  hy  Dr,  F,  P,  Moreno, 

Barbados.  Oeolog,  Mag.  9  (1902) :  550-554.    Earriion  and  JnkM-BrowBe. 

The  Geolog7  of  Barbados.  B7  Prof.  J.  B.  Harrison,  o.m.o.,  and  A.  J.  Jnkes- 
Browne. 

BnudL  Tnnke. 

Ans  Dentsob-Brasilien.  Bilder  aus  dem  Leben  der  Dentsohen  im  Staate  Bio 
Grande  do  Snl  yon  Alfred  Fnnke.  Leipzig :  B.  G.  Tenbner,  1902.  Sise  10  X  7, 
pp.  yiii.  and  288.    Map  and  lUustraiiom,    Priee  Ss. 

Dominioa.  Bell. 

Dominica.  Report  on  the  Oaribs  of  DomiDica.  Colonial  Reports,  Misoellaneoos, 
No.  21, 1902.    Size  10  X  6,  pp.  IC.    Map.    Price  2d. 

DnUh  Oniaaa.    Tijds.  K.  Ned,  Aard.  OenooU.  Amsterdam  19  (1902) :  695-852.   BaUwis. 

Verslag  der  Goppename-expeditie.    Door  L.  A.  Bakhnis.     Wifk  Map  and  TUm- 

trationM. 

This  was  noticed  in  the  December  number  (vol.  xxl  p.  656).     The  map  is  on  the 
scale  of  1 ;  200,000. 

Eenador.  Rev.  O,  86  (1902) :  220-228.  Bonrgeolff. 

La  Repnblique  do  I'^uateur.  Sea  conditions  ^oonomiques,  ses  ressources  et  son 
avenir.    Par  Ck)mmandant  R.  Bourgeois. 

Patagonia.  Priehard. 

Through  the  Heart  of  Patagonia.  B7  H.  Hesketh  Priohard.  London :  W.  Heine- 
mann.  1902.  Size  11  X  7),  pp.  xTi.  and  846.  Map$,  Platee  (Coloured  ami  Photo- 
gravure), and  lUuftrations.    Price  2 Is.  net.    Preeented  by  the  Puhlieher. 

This  has  been  noticed  elsewhere  (voL  xx.  p.  644). 

Pern.  

Guide  du  Peron  pour  Gapitalistes  et  Emigrants.  Lima,  1902.  Size  7}  X  5}, 
pp.  xiii.  and  (48).     Maps  and  lUuetrationt, 

Pern.  B.S.G.  Lima  10  (1900) :  197-207.  

De  Quiloa  ft  Puno.     Por  Pentland.     With  Map  and  Diagram. 

Pern.  


El  Peril  para  la  Immigracion.  Uegi<5a  del  Ucayali.  Size  8  x  5},  pp.  20.  Map 
and  lUustratione.     Presented  hy  the  Peruvian  Charge  d*  Affaires. 

Pern.  Yanderghem  and  Otbors. 

Rapports  pr^ent^  an  Ministre  de  T Agriculture  et  des  Travaux  publics  dn  P^ron 
Hur  aivers  voyages  entrepris  dans  qnelques  regions  de  la  Republique  par  MM.  les 
ingenieurs  agronoroes  G.  Vanderghem.  H.  van  Hoorde,  J.  Michel,  Y.  Marie  et  le 
Mddecin-Y^t^rinaire  A.  Dederq.  1902.  Size  7^  x  5),  pp.  iv.  and  214.  Maps  and 
Illustrations.    Presented  6y  the  Peruvian  Chargi  tV Affaires. 

Deals  chiefly  with  the  economic  resources  of  various  parts  of  Peru. 

South  Ameriea.  Fonntaln. 

The  Great  Mountains  and  Forests  of  South  America.  By  Paul  Fouutain.  Lon- 
don, etc. :  Longmans,  Green  &  Ck).,  1902.  Size  9  X  5|,  pp.  .S0(>.  Portrait  and 
Illustrations,    Presented  hy  the  Publishers. 

Sonth  America — Andes.  BnreUiudt 

Anales  del  Mnseo  de  La  Plata.  Materiales  para  la  Historia  del  Continente  Snd- 
Americano.  Seccion  Geol<5gica  y  Mineralogica.  III.  Coupe  G^logiqne  de  la 
CV)rdil1%re  entre  Las  Lajas  et  Guracautin  par  le  Dr.  Carl  Bnrckhardt.  La  Plata, 
1900.  Size  14|  x  11,  pp.  102.  MapSy  Diagrams,  and  Illustrations.  Presented  by 
Dr.  Moreno. 

West  Indies.  Ann.  Uydrographie  30  (1902) :  429-4SG.  Bohott. 

Ozeanographische  Beobachtungen  wahrend  einer  Keise  nach  den  westindisohen 
Gewassem.    Von  Dr.  G.  Schott. 
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WMt  Indies— Onba.    B.V.8.  Ged,  Surv.  No.  192,  Wa9hinglon,  1902,  pp,  114.    GanneU. 

A  Gazetteer  of  Caba.    By  Henry  Gannett.    Map$, 

The  gazetteer  proper  is  preceded  by  a  useful  sketch  of  the  geography,  resonroeu, 
dunate,  population,  etc.,  of  Cuba. 

▼••t  Indies— Martinique.     Tour  du  Mon'le  8  (1902)  :  397-408.  

La  Catastrophe  de  \&  Martinique.    Jdap  and  Illuitratiotu. 

West  Indies— Martinique.    Fortnightly  Rev.  72  (1902) :  469-479.  Heilprin. 

Mont  Pelee  in  its  Might    By  Prof.  Angelo  Heilprin.  » 

Prof.  Heilprin  ascended  to  the  crater  of  Mont  PeMe  in  May  last,  while  the  volcanic 
forces  were  still  in  a  state  of  disturbance. 

West  Indies — Martinique.  Laeroiz,  BoUdt  de  I'lsle  and  Oirand. 

a  Jid,  135  (1902) :  377-391,  419-431. 

Sur  r^rnption  de  la  Martinique.  Note  de  MM.  A.  Lacroix,  RoUet  de  I'lsle  et 
Giraud. 

West  Indies— Martinique.  Laorciz,  BoUet  de  Tlsle  and  Oiraud. 

Rev.  ScitntifiqHe  18  (1902) :  827-333,  390-396. 
L'^ruption  de  la  Martinique.    Rapport  de  MM.  A.  Lacroix,  RoUet  de  Flsle  et 
Giraud.    Ditto,  Deuxi^me  Rapport. 

West  Indies— Martinique  and  St.  Vincent.  Hoyey. 

Martinique  and  St.  Vincent :  a  Preliminary  Report  upon  the  Eruptions  of  1902. 

By  Edmund  Otis  Hovey.     (Author's  Edition,  extracted  from  Bulletin  of  the 

American  Museum  of  Natural  History,  vol.  xn.,  article  xxvi.,  pp.  333-372.)    New 

York,  1902.    Size  10  x  6J.    Maps  and  Plata. 
This  was  noticed  in  the  December  number  (p.  638). 
West  Indies— St.  Vincent.  Huggins. 

An  Account  of  the  Eruptions  of  the  Saint  Vincent  Soufrifere,  with  Woodcuts. 

By  P.  Foster  Huggins.     Printed  at  the  Times  Printing  Office,  Saint  Vincent. 

[1902.]     Size  7x5,  pp.  32. 

West  Indies — St.  Vincent  and  Martinique.  

West  Indies.  Corresponflence  relating  to  the  Volcanic  Eruptions  in  St.  Vincent 
and  Martinique  in  May,  1902.  With  Map  and  Appendix.  London :  Eyre  & 
Spottiswoode,  1902.     Size  13J  x  8J,  pp.  xvi.  and  100.     Prtc«  1«.  Sd. 

AU8TBALABIA  AND  PACIFIC  ISLAUDS. 

Australia- CUmate.      Queensland  O.J.  17  (1901-1902) :  144-158.  Nelson. 

Anniversary  Address  to  the  Royal  (geographical  Society  of  Australasia,  Queens- 
land.   By  the  Right  Hon.  Sir  Hagh  M.  Nelson,  k.c.m.g. 

Gn  the  Climate  of  Australia. 

Australia — Gums  and  Besins.  Maiden. 

/.  and  P.R.S,  New  South  Wales  85  (1901) :  161-212. 

The  Gums,  Resins,  and  other  Vegetahle  Exudations  of  Australia.  By  J.  H. 
Maiden. 

British  Hew  Guinea.     Queensland  G.J.  17  (1901-1902) :  117-143.  Magulxe. 

Impressions  of  a  Year's  Sojourn  in  British  New  Guinea.    By  H.  R.  Maguire. 

Ohatham  Island.        T.  and  r.  Neto  Zealand  I.  84  (1901) :  243-825.  Coekajne. 

A  Short  Account  of  the  Plant-covering  of  Chatham  Island.  By  L.  Cockayne. 
With  Map  and  Plates, 

Santa  Cms  Islands.    Records  Auftralian  Museum  4  (1902)  :  289-291.  Etheridge. 

The  Tavau,  or  Coil  Feather  currency  of  Santa  Cruz  Island,  Santa  Cruz  Group. 
By  R.  Etheridge,  jun. 

Seelety  Islands— Tahiti.     Tour  du  Mowle  S  (1902) :  481-492.  Xyrica. 

Tahiti — Notes  et  Impreesions.    Par  M.  Pierre  de  Myriq^    Map  and  Illustrations. 

South  Australia — Disocyery.  . 

The  Flinders  CJentenary.  Incidents  of  an  Historic  Voyage.  Reprinted  from  the 
Register,  1902.     Adelaide,  1902.     Size  8J  X  5i,  pp.  18.     Illustrations. 

Tasmania.  P.R.S.  Victoria  16  (1902)  :  28-35.  Kitson. 

On  the  Occurrence  of  Glacial  Beds  at  Wynyard,  near  Table  Cape,  Tasmania.  By 
A.  E.  Kitson.     With  Map. 

Ko.  I.— January,  1903.]  h 
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YietorU.  

Statistical  Register  of  the  Colony  of  Victoria,  etc  lOuO.     (  ompilcd  from  Official 

Becords  in  the  Office  of  the  Qovernmeni  Statist.  Melbourue,  [not  dated].     Size 
12}  X  8,  pp.  [698]  and  6(>. 

Western  Anstralia — Calvert  Expedition.  


Western  Australia.  Jonroal  of  the  Calvert  ScicntiBc  Exploring  Expedition, 
189e-]897.  Perth,  1902.  Size  18}  X  8},  pp.  G2.  Map  ami  IHuBtratianB.  Pre- 
unted  by  the  Surveyor-GewraL 

A  reprint  of  the  journal  kept  from  day  to  day,  apparently  by  the  leader,  Mr.  li.  A. 
Wells.  No  explaoation  is  given  of  the  delay  ^hich  has  occurred  in  its  publication. 
The  map  shows  the  route  on  the  ecalc  of  2i  miles  to  the  incli. 

POLAB  SEGI0W8. 
Antarotie.  BellingilianieA. 

F.  von  Bellingshausens  Forschungsfahrten  im  SUdlichen  Eismeer.  1819-1821. 
Anf  Gmnd  des  russischen  Orig^nalwerks,  herausgegeben  vom  Vcrein  fiir  Erdknnde 
zu  Dresden.    Leipzig:  S.  Hirzel,  1902.     Size  9x6,  pp.  v.  and  204.     Price  5«. 

Aretio.  Abmzn,  Cagni,  and  MoUiiellL 

S.  A.  B.  Lnigi  Amedeo  di  SaToia,  Duca  degli  Abruzzi,  U.  Cagni,  A.  CnTolli 
Molinelli.  La  *'  Stella  Polare"  nel  Marc  Artico.  1899-1900.  Milan  :  U.  Uoepli, 
1903  (1902).  Size  10  X  7,  pp.  zii.  and  592.  Afapf,  FlaUs^  and  lUuttratiom. 
Preseiited  by  the  Duke  of  the  Abruzzi. 

Aretie — Hoyaya  Zemlya.  Moriak. 

A  traveri  le  Monde,  Tour  du  Monde  8  (1902):  :(G5>366. 
L'Expedition  du  Capitaine  russe  Yarnek  a  la  Nouvelle-Zemble  et  U  la  Mer  de 
Kara.    Par  M.  Moriuk.    With  Map. 

Aretie  Oeean.  /'.  American  Vhiloioph.  S.  41  (1902):  154-161.  Bryant 

Drift  Casks  in  the  Arctic  Ofcan.    By  Henry  G.  Bryant. 

Aretie— Smith  Sound.        Pe^rmann^  3f.  48  (1902) :  195-201.  Stein. 

Geograpbische  Nomenklatur  bei  den  Eskimos  des  Smith-Sundes.  Yon  Dr.  Robert 
Stein.    With  Map. 

Aretie— Bnuian  Expedition.     Z.  Ge$,  Erdh.  Berlin  (1002) :  630-634.  TelL 

Yon  der  Russischen  Polar-Expedition,  Berichte  den  Ticiters  der  Expedition  Baron 
Eduard  Toll.     2.  Kurzer  Bericht  fiir  das  Jahr  19UI. 

Aretie— Bnisian  Expedition.     Pe^« rmann^  3f.  48  (1902):  179-184.  Toll. 

Bussische  Polar-Expedition  unter  Leitung  von  Baron  Ed.  Toll.  Bericht  iiber 
die  Tatigkeit  und  Verlauf  der  Expedition  im  Jahre  1901.     Yon  Eduanl  von  Toll. 

Cf.  article  in  Jounml  for  August,  1902  (p.  216). 

Spitsbergen.  E.G.  Bist.  et  Deseriptire  (1901) :  32-62.  Hamj. 

Une  Croiflibre  fran^aise  k  la  Cote  Nord  du  Spitzbcrg  en  1693.  Par  E.  T.  Humy. 
With  Map.     [Sec  note  at  p.  85,  ante."] 

MATHSIIATIOAL  OEOOBAPHY. 

Aitronomj.  

Connaissance  des  Temps  on  des  Monvcments  C^estes,  pour  le  Meridien  de  Paris, 
k  Tusage  des  Astronomes  et  des  Navigateurs,  pour  Tan  1905,  publico  par  le 
Bureau  des  Longitudes.  Paris :  Gauthier  Yillars,  1902.  Size  9^  x  6},  pp.  viii.. 
814,  and  110.    Diagrams. 

Cartography.  BnmlMr. 

Notes  on  Maps  and  Map-reading  for  the  guidance  of  Majors  preparing  for  the 
**  Tactical  Fitness"  Examination;  and  for  Othcers  in  instructing  their  N.G. 
Officers  and  men.  By  lieut.-Colonel  H.  M.  E.  Brunker.  London :  W.  Clowes  A 
Sons,  Ltd.,  1902.  Size  7x4,  pp.  Ti.  and  52.  Illuttrationi:  Preeented  by  the 
PublisherB. 

Cartography.  Morrltoa. 

Maps :  their  Usee  and  Construction.  A  short  popular  treatise  on  the  advantages 
ana  defects  of  Maps  on  various  projections,  followed  by  an  outline  of  the  priociples 
involved  in  their  construotion.    By  G.  James  Morrison.    Second  Edition.    Revieed 


GEOGRAPHICAL  UTERATURK  OF  THB  MONTH.  09 

and  Enlarged.    London :  Edward  Stanford,  1902.     Size  8x5,  pp.  xii.  and  152. 
Diagrami.    Price  58.  net.    Presented  by  the  Author. 

Most  of  the  Bugrgestions  made  in  the  review  of  the  first  edition  (Journal^  vol.  xviii. 
p.  528)  have  been  adopted  in  this  edition. 

PHY8I0AL  AHS  BIOLO&IOAL  GS06BAPHY. 
Sarthqnakei.  


Kaiserl.  Akademie  der  Wissenschaften  in  Wien.  Mittheilnngen  der  Erdbeben- 
CommiBsion  der  Kaiserlichen  Akademie  dor  Wissenschaften  in  Wien.  Nene  Folge 
Nos.  1-8.  Wien,  1901-1902.  Size  9}  x  6|,  pp.  Si,  114,  56,  24,  52,  56, 116,  and  36. 
Maps,  Plate y  and  Diagram. 

G«ologleal  History.  Ackrojd. 

P.  Yorkshire  Geolog,  and  Polyteehnic  8.  14  (1902) :  401-421. 

On  the  Circnlation  of  Salt  and  its  Bearing  on  Geological  Problems,  more  particu- 
larly that  of  the  Geological  Age  of  the  Earth.  By  William  Aokroyd.  With 
Diagrams. 

Ctoomorphology.  Nenber. 

Wisaenschaftliche  Charakteristik  und  Terminologie  der  Bodengestalten  der 
Erdoberflache.  Von  Angnst  Neuber.  Wien  nnd  L^ipzic: :  W.  Branmuller,  1901. 
Size  10  X  Oj,  pp.  xii.  and  648.    Presented  by  the  Publisher. 

Ooeanography— Bed  Sea.    Sitzb.  K.A.W.  Wien  110  (1901)  {Abth.  I.) :  249-258.     Fuohs. 

Ueber  den  Charakter  der  Tiefseefauna  des  Rothen  Meeres  auf  Gnind  der  von  den 
ofiterreiehisohen  Tiefsee-Expedition  gewonnenen  Ausbeiite.    Yon  Theodor.  Fuchs. 

Fhysieal  Geography.  Gilbert  and  Brigham. 

Twentieth  Century  Text-books.  An  Introduction  to  Thysical  Geography.  By 
Grove  Karl  Gilbert  and  Albert  Perry  Brigham.  London  :  Hirschfeld  Brothers, 
1902.  Size  8x5,  pp.  xvi.  and  380.  Maps  and  Illustrations.  Price  5s.  net. 
Presented  by  the  Publishen^. 

Physical  Geography.  Sness. 

La  Face  de  la  Terre.    (Das  Antlitz  dor  Erde.)     Par  Ed.  Suess.     Traduit  avec 
TAutorisation  de  I'Auteur  par  Emmanuel  de  Margerie.     Tome  iii.  (1""  Partie). 
Paris :  Armand  Colin,  1902.     Size  10  x  6 J,  pp.  xii.  and  530.     Maps  and  Illustra- 
tions.   Price  15/r.     Presented  by  the  Publishers. 
This  will  be  specially  noticed. 

Bivers.  Herrmann. 

Forecasting  for  Rivers  of  Small  Drainage  Area,  especially  those  of  North 
Carolina.  By  C  F.  von  Herrmanu.  (Proceedings  ot  the  Second  Convention 
of  Weather  Bureau  Officials  held  at  Milwaukee,  Wis.,  August  27,  28,  29,  1901, 
pp.  158-167.)    Washington,  1902. 

Discusses  the  influence  on  the  flow  of  rivers  of  geological,  topographical,  and 
meteorological  conditions. 

Biven.  National  O.  Mag.  13  (1902) :  373-384.  Jefferson. 

Limiting  Width  of  Meander  Belts.    By  Prof.  Mark  S.  W.  Jefierson.     Diagrams. 
Discussed  chiefly  from  a  mathematical  point  of  view. 

Biver  Basins.        B.  Union  G.  Nord  de  la  France  23  (1901) :  195-208.  Conrad. 

Essai  d'une  theorie  des  bassins  fluviaux  et  de  T^rosion  des  masses  continentales. 
Par  H.  Conrad. 

Th(^  author  attempts  a  more  precise  definition  of  river-basins  than  is  generally 
given,  paying  attention  to  the  flow  of  underground  as  well  as  sub-aerial  waters. 

BlTer  Curves.  Geolog.  Mag.  9  (1902) :  450-455.  Callaway. 

On  a  Cause  of  River  Curves.    By  C.  Callaway,  d.sc.     With  Diagrams. 
The  influence  of  the  junction  of  tributaries  is  considered  of  importance  in  the 
development  of  curves. 

Yoleanoes.  Rev.  Scientifique  19  {1902):  296-304.  Taquin. 

A  propofl  de  la  th^rie  des  volcans.    Par  A.  Taquin. 

H  2 
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AlTTHBOPOeBOeBAPHT  ANB  HISTOSIOAL  GBOOSAPET. 

Hiitorioal — Tosoanelli.  Gravier. 

La  Lettre  et  la  Carte  de  Tosoanelli  a  Femam  Martins  et  k  Christophe  Golomb 
d'apr^B  Henry  Vignaud.  Par  M.  Gabriel  Gravier.  (From  the  B.S.  Normande  Q, 
1902.    Rouen  :  E.  Cagniard,  1902.    Size  9x7,  pp.  24.    Price  48. 

History.  Brandt,  Behnrti,  ate. 

Weltgesohichte.  Z welter  Band.  Ostasien  and  Ozpanien.  Der  Indisohe  Ozean. 
Yon  Max  von  Brandt,  Dr.  Heinrich  Schnrtz,  Prof.  Dr.  Karl  Wenle,  and  Prof.  Dr. 
Emil  Schmidt.  Leipzig  end  Wein  :  Bibliograpbisches.  Instltnt.,  1902.  Size 
lOJ  X  7,  pp.  xvi.  and  6Ji8.    Mapi  and  Vlates. 

BIOQBAPHY. 

Chalmers.  Lorett. 

James  Chalmers.  His  Autobiography  and  Letters.  By  Hichard  Loveit,  m.a. 
Third  Impression.  London  :  The  Beligious  Tract  Society,  1902.  Size  9  x  5),  pp. 
512.  Map$  and  PortraiU.  Priee  It.  Gd.  net.  Present^  by  the  Beligiou$  Traet 
Society.    [To  be  reviewed.] 

Piobisher.  Uull  Lit,  Club  Mag.  2  (1901-1902) :  217-219.  Blyth. 

Sir  Martin  Frobisber :  a  Yorkshire  Elizabethan  Seaman.    By  Bobert  Blyth,  jun. 

Sail  and  Poxe.  HnU  Lit.  Club  Mag.  2  (1901-1902)  :  239-241.  Dizon. 

The  Becords  relating  to  Masters  James  Hall  and  Luke  Foxe,  Hull  Seamen.  By 
Konald  Dixon. 

Farmentier.  Oravier. 

Notice  sur  Jean  Parmentier ;  Navigateur  Dieppois  (1494-15H0).  Par  M.  Gabriel 
Gravier.    Bouen  :  £.  (.'agniard,  1902.    Size  9x7,  pp.  14.    Price  4«. 

Sabine.  Terrestrial  Magnetinn  7  (1902) :  131-140.  

Biographical  Sketcli  of  General  Sir  Edward  Sabine,  f.k.s.,  k.c.b.     With  Portrait. 

Scheaohzer.  Hotherl. 

Johann  Jacob  Scbeuchzer,  der  Begriinder  der  pbysischen  Geographic  des  Hochgo- 
birges.  Yon  Dr.  Franz  Xaver  Hoeherl.  (Miiuclieuer  geographische  Studien, 
herausgegobcnvon  Siegmund  Giiuther.  Zehntes  Stiick.)  Miinchcn:  T.  Acker- 
mann,  1901.    Size  9x6,  pp.  viii.  and  108. 

Scheuchzer  (born  at  Zii rich,  August  2, 1672)  was  the  firet  to  study  scientifically,  not 
only  the  outer  form,  but  the  structure,  meteorology,  glaciers,  etc.,  of  the  Alps. 

OBNEBAL. 

Almanac.  Oleen. 

The  Fisherman's  Nautical  Almanack  and  Tide  Tables.  A  Directory  of  British 
and  Foreign  Fishing  Vessels,  Steamers,  etc.  By  O.  T.  Olsen.  27th  Year,  1903. 
Size  7x5,  pp.  XXX viii.  and  514.     Price  Is.    Presented  by  the  Author, 

Antwerp  Exhibition.  

Anvers — Mai-Juillet  1002.  Catalogue  de  TExposition  Cartographique,  Ethno- 
graphique  et  Maritime  .  .  .  organisee,  par  la  Socidte  Royale  de  Geographic 
d' Anvers.     Anvers,  1902.     Size  8J  x  6,  pp.  xxxii.  and  368.     Plates. 

Atlantis.  Geolog.  Mag.  9  (1902)  :  455-456.  Seharff. 

Some  Bemarks  on  the  Atlantis  Problem.    By  B.  F.  Scharff,  ph.d. 

Bibliography— Geology.  

Geological  Literature  added  to  the  Geological  Society's  Library  during  the  Year 
ended  December  31,  1901.  Compiled  by  the  Assistant-Librarian  and  edited  by 
the  Assistant-Secretary.  London  :  Geological  Society,  1902.  Size  9  x  5J,  pp.  196. 
Price  2s.    Presented  by  the  Qeologiad  Society. 


British  Association. 


The  British  Association  at  Belfast.  Special  Be(K)rt.  (The  Irish  yaturalitt^ 
November,  1902,  pp.  -253-310.)  Dublin :  Eason  &  Son.  Size  8J  x  5 J.  Presented 
by  the  Editors. 
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Oatalo^e.  

Catalogne  of  the  Library  of  the  Zoological  Society  of  London.     Fifth  Edition. 
London :    Taylor  and  Francis,  1002.     Size  9  X  5|,  pp.  856.    Pruenied  by  the 
Zocioffical  Society, 
The  Library  now  contains  about  25,500  yolnmes,  including  many  of  geographical 

interest. 

OoloBiiatioxi.  Ohailley-Bert. 

Les  Compegnies  de  Colonisation  sons  ranoien  regime.    Par  Joseph  Chailley-Bert. 

Paris :  Arroand  Colin  et  Cie.,  1898.    Size  7|  x  ^,  pp.  192.     Price  2$.  Sd. 
On  the  system  of  "  chartered  companies ''  in  former  days  in  the  principal  European 
ooantries. 

laitani  Asia  and  Africa.  Vadrolle. 

De  Marseille  ^  CantoD.    Guide  du  Voyageur.    Par  CI.  Madrolle.    Public  par  le 
Gomit<^  de  TAsie  Francaise.    Indo-Chine,  Canal  de  Suez,  Djibouti  et  Harar,  Indes, 
Ceylan,  8iam,  Chine  Meridionale.     Paris:   Comite  Asio  Fran9aise,  1902.    Size 
7  X  4},  pp.  Till.,  vi.,  133,  ziii.,  and  186.    Map$  and  Plam.   Price  18 /r.    Pretented 
by  the  Publishers, 
This  is  useful  as  the  first  attempt  to  provide  the  general  traveller  with  a  handy 
goide-book  to  the  French  poesessious  in  the  Far  East.    The  bulk  of  the  volume  ia 
devoted  to  Indo-China,  but  other  countries  of  Eastern  Asia  are  briefly  touched  upon. 

Idneation— Map-drawing.  Scanlan. 

Memory  Map-drawing.  By  a  Professional  Teacher.  (R.  G.  Scanlan,  I^alha 
State  Scliool,  Queensland.)  Halifax :  Blatchford  Brothers,  1902.  Size  9}  X  7^, 
pp.  28.     Diagram  and  Mapi,    Presented  by  the  J'ublitJurs. 

Iiploration.  Hngnes. 

Mauuali  Uoepli.  li.  Hugues.  Cronologia  delle  Scoperte  e  delle  Esplorazioni  Geo- 
grafiche.  dall'  anno  1492  a  tutto  ii  teculo  xix.  Milan:  Ulrico  Hoepli,  1903. 
Size  6x4,  pp.  viii.  and  488.     Price  4.50  lire.    Presented  by  the  Publishers. 

Geography.  Bosworth. 

Macmillan's  Short  Geography  of  the  World.  A  New  Handbook  for  Teachers  and 
Students.  By  Geor«]:e  F.  Bosworth.  London:  Macmillan  &  Co.,  1902.  Size 
7  x  4^,  pp.  vi.  and  108.  Price  is.  6d.  Maps  and  Illustrations.  Presented  by  the 
Publishers. 

This  is  little  more  than  a  summary  of  j^eograpbical  facts,  sH^rht  regard  being  paid 
to  the  relations  of  cause  and  effect,  and  it  therefore  possesses  little  educational  value. 

XalAiia.  Stephens  and  Christophers. 

Boyal  S(K;iety.  Reports  to  the  Malaria  Committee.  Seventh  Series.  ReportK 
from  Mescrs.  Stephens  and  Christopher?,  India.  London  :  Harrison  \-  Sons,  1902. 
Size  8^  X  5^,  pp.  52.     Illustrations,     Price  3<*.     Presented  by  tht-  Boyal  Society. 

Xedical  Geography.  Sedgwick  and  Winilow. 

Mem.  American  A,  Arts,  and  Sci,  12  (1902):  521-577. 
Statistical  Studies  on   the  Seasonal  Prevalence  of  Typhoil  Fever  in  Various 
Countries  and  its  Relation  to  Seasonal  I'empcrature.    By  William  T.  Sedgwick. 
PH  D..  and  Charles-Edward  A.  Winslow,  s.m.     With  Diagrams. 

Mountaineering.  Collie. 

Climbing  on  the  Himalaya  and  other  Mountain  Ranges.  By  J.  Norman  Collie. 

Edinburgh :  David  Douglas,  1902.  Size  9  x  5|,  pp.  xii.  and  316.  Maps  and 
Illustrations.     Presented  by  the  Publishers. 

Tliis  will  be  specially  noticed. 

Mountain-sickness.  Alpine  J.  21  (1902) :  161-179.  Hepburn. 

Some  Reasons  why  the  Science  of  Altitude-illness  is  still  in  its  Infancy.  By  Dr. 
M.  L.  Hepburn. 

■atnre  Study.  Scottish  O,  Mag.  18  (1902) :  525-530.  Oeddes. 

Nature  Study  and  Geographical  Education.     By  Prof.  Patrick  Geddes. 
naee-names.  B.S.G.  Geneve  41  (1902):  97-108.  Ottramare. 

Noms  de  lieux  et  de  peuples.     Par  M.  Ic  Prof.  Paul  Ottramare. 
■tiling  Directions.  Maolear. 

Eastern  Archipelago.  Part  i.  (Eastern  Part)  comprising  the  Philippines,  Sulu 
Sea,  Sulu  Archipehigo,  N.E.  Coast  of  Borneo,  Celebes  Sea,  N.E.  Coa-t  of  Celebes, 
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MolocM  aud  Ciillolo  raflsages,  Banda  and  Arafura  Se a»,  N.W.  and  West  Coasts 
v-f  Nt'W  Gninoa,  and  North  Coast  of  Australia.  Compiled  from  Tarious  sonroes 
tv  Oiptain  J.  P.  Maclear.  London :  Eyre  &>  Spottiswoode,  1902.  Size  9)  X  6, 
Mv  xzxii.  and  682.    Map.    Price  4«.    J*reiteitted  by  the  Bydrograplter,  Admiralty. 
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By  E.  ▲.  KESEVXS,  Map  Curator^  B.0.8, 

EUSOPS. 

Albania.  Institnt  €^ograpliiqne  de  Bmzallti. 

\ll«nia.    Scale  1 :  500,000  or  7  8  stat.  miles  to  an  inch.     University  Nouvelle. 
In»titot  Geographique  de  Bruxelles,  1002. 
\n  oioeraphical  map  of  Albania,  showing  height  of  land  by  means  of  five  different 
:  U  of  blown,  ranging  from  100  to  over  2000  metres.    Ic  is  somewhat  diagramatio  in 
^trle  and  few'names  are  given.    Two  insets  appeur  in  the  left-hand  comer  of  the  map, 
*lliistrating  the  geology  and  climatic  conditions  of  the  country. 

XBcUBd  and  Wales.  Ordnance  Snrrij. 

^Obdnanci  Surtmt  of  England  and  Wales  : — Revised  sheets  published  by  the 
p[]|^olor.General  of  the  Ordnanoe  Survey,  Southampton,  from  November  1  to  29, 

1902. 

linch:— 

AVith  hills  in  brown  or  black,  75,  114  (engraved).     1«.  each. 

iMnted  in  colours:  96  and  part  of  83  (combined).     1«.  Qd,     116  and  part  of  129 

(^H)mbined),  121,  151,  152,  164.     U.  &ich, 

9.|Bfl]i— County  Maps  :— 
Dorsetshire.  7  n.w.,  13  n.w.,  8.w.,  31  s.e.,  32  8.E.,  40  n.e.,  41  n.e.,  44  8.w.,  s.!.,  48 
s  E.,  S.E.,  40  N.W.,  50  S.E.    eioncestershire,  13  n.e.    Montgomeryshire,  4  n.b.,  8.B., 

5  8.W.,  S.E-  6  8.E.,  8  N.W.,  N.E.,  9  8.W.,  S.E.,  10  N.W.,  8.W.,  8.E.,  11  N.W.,  8.W.,  13  K.B., 
^W.    14  N.W.,   N.E.,   S.W.,  8.E.,  15  N.I.,  8.W.,  8.E.,  17   N.W.,  20  8.E.,  21  N.W.,  N.I.,  8.W. 

Shropshire,  8  n.e.,  11  be.,  12  s.e.,  13  n.e.,  14  n.w.,  s.w.,  16  n.w.,  18  b.e.,  19  8.W.,  22 
>•  E.,  23  8.E.,  26  N.W.,  N.i;.,  s.w.,  28  N.w.,  n.e.,  29  n.w.,  s.w.,  s.e.,  30  n.w.,  n.e.,  83 
^-*w.,  N.E.,  8.W.,  :>5  N.W.,  N.K.,  36  N.W.  Somersetshire,  85  n.w.  Staffordshire,  43  K.B., 
46  8/w.,  56  N  K.    Wcrcetterahire,  56  n.e.     1«.  ea^h. 

26-ineh — County  Maps : — 


i:j  ;  XLVI.  1,  4  :  XLVIIl.  1,  2,  6,  9 ;  I.V.  1,  2,  3.  5,  11,  12.  Dorsetshire,  XXL  7, 
8,  9,  11,  12,  13;  XXX.  1,  4,  6,  8, 10,  11,  12.  13,  14,  16 ;  XXXVIII.  2,  3,  6,  13,  14; 
XLV.  2,  :J,  8,  12;  XLVI.  1,  9,  10,  11,  12,  14;  LIL  2,  12;  LIIL  6;  LIV.  6,  12. 
Oloueestershire,  XXXIV.  16;  XLIV.  7;  XLVI.  10, 11, 12, 14, 15,  16;  LIV.  2,  H, 
1  6.  7,  11,  12.  14,  15;  LVL  15,  16;  LXII.  3,  4,  7,  8,  11,  12,  14,  15,  16;  LXIIL  6, 
7;  LXIV.  10;  LXIX.  10;  LXXllI.  14,  16.  Montgomeryshire,  XXXL  2; 
XXXVIl.  4,  7;  XLVIL  3,  12,  14;  XLVIIL  3.  4,  5,  6;  LL  .S,  4,  7,  8,  10,  11. 
Badnorshire,  VIL  4,  7,  8,  10,  11.  Shropshire,  XXXVI.  15;  XLIV.  1 ;  XLVU. 
2,6,  i:{;  XLVIIL  1,  3,  5,  6,  7.  8,  13;  L.  14,  15,  16;  LL  \X  15.  16;  LIL  6,  12, 
13;  LIIL  4;  LV.  1,  6,  10;  LVIL  2,  3,  4,  6,  7,  8,  10,  12;  LIX.  4,  6,  7,  8,  12. 
Somersetshire,  LXXXVIL  11,  12,  15,  16.  Staffordshire,  LXII.  1,  5.  7;  LXIIL 
5,  6,  7,  8;  LXIV.  5;  LXV.  3,  5,  7;  LXXIV.  3,  4.  Suffolk.  XXX.  12, 16;  XXXI. 
5 ;  XLI.  4.  Warwickihire,  V.  3,  5,  7.  Worcestershire,  VIIL  ;{,  4.  7,  11, 15, 16; 
Xlll.  12;  XIV.  4.  Yorkshire,  CCLXXXIV.  14.  15,  16:  CCLXXXV.  11,  12,  18, 
14,  15;  CCXC.  13,  15;  CCXCL  5,  10,  14;  CCXCIL  9:  CCXCVL  5;  CCXCIX.  4. 
3«.  mch. 

England  and  Wales.  Qeologioal  Snrr^y. 

31  ape  (1 -inch).   New  Series  (colour-printed).    Solid  E<litiuu,  232,219.   U.  6d.  ea<A. 

(J?.  Stanford f  London  Agent.) 
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Bom.  HnelMii. 

Boms  veteris  tabula  in  usum  scholarum  descripta.  With  inset  plana,  (1)  Urbit 
Inerementa  Regionatim  descripta ;  (2)  Urbis  pan  Media  duplici  Maioris  Tabula 
Modulo  descripta.  Christian  Huelsen.  Scale  1 : 4.250  or  006  stat. mile  to  an  inch. 
Four  sheets.  Berlin:  Dietrich  Reimer  (Ernst  Yohsen),  1901.  Prioe^  unmounted 
in  paper  cover,  9  murki. 

This  is  a  large  wall-plan  of  ancient  Rome,  prepared  specially  for  the  use  of  schools. 
It  is  clearly  executed  in  a  bold  style,  and  printed  in  colours. 

ASIA. 
Asia.  SeiTioe  G^eographiqae  de  TArmee.  Parii. 

Asie.  Scale  1 :  1,000,000  or  15*8  stat.  miles  to  an  inch.  Sheets:  20  n.,  108  B., 
Hu^;  24  N.,  114  b.,  Cauton.     Service  G^ographique  de  TArm^e.    Paris,  1900-1901. 

These  two  sheets  form  part  of  the  large  map  of  Asia,  on  the  scale  of  1 : 1,000,000, 
which  has  been  commenced  by  the  Service  G^graphique  de  TArme'e,  Paris.  They 
are  printed  in  colours,  and  contain  the  results  of  survey  work  up  to  1900. 

Aiiatio  Busiia.  Toll. 

Die  Aufnahme  der  Taimyr-Bai  1900-01  durch  Baron  E.  Toll.  Scale  1 :  3,500,000 
or  55-2  stat.  miles  to  an  inch.  Petermannt  OeograpliUche  MiUailungenj  Jahrgang 
1902.    Gotha :  Justus  Perthes.     Presented  by  the  Publi$her, 

ladimn  Government  Surveys.  Surveyor-General  of  India. 

Indian  Atlas,  4  miles  to  an  inch.  Sheets :  20  n.e.,  parts  of  Jodhpur  (Native  State, 
Rajputana  Agency),  additions  up  to  1901, 1902.  40  8.w.,  parts  of  districts  Belgaum, 
Ratnagiri,  and  Satara,  Native  States  of  Kolhapur  and  Southern  Maratha  and 
Satara  Aj^encies  (Bombay  Presidency),  1901.  51  s.w.,  parts  of  Native  States  of 
Gwalior  (C.I.  Agency),  Bundi,  Tonk,  Jaipur,  Kotah,  and  Jhalawar  (Rajputana 
Agency),  with  additions  to  1899,  1901.  t>0  n.w.,  parts  of  districts  Mysore,  Hassan, 
Kadur,  and  Tiimiiur  (Mysore  State),  additions  to  1896,  1901.  64  s.w.,  parts  of 
district  K4ngra  (Punjab),  of  Rukshu  (Kashmir),  and  Great  Tibet,  additions  to 
1899.  69  8.E.,  parts  of  districts  Hamirpur,  Fatehpur,  and  B^nda  (United 
Provinces  of  Agm  and  Oudh),  and  Native  State  of  Bundelkhaud  (C.I.  Agency), 
additions  to  1899.  78  n.e.,  Madras  district  and  parts  of  North  Arcot,  Nellore, 
and  Chiuglenut  district  (Madras  Presidency),  additions  to  railways  up  to  1899. 
105  H.W.,  parts  of  districts  BiMspur  and  Sambalpur  (Central  Provinces);  of 
district  Ranchi  and  Tributary  States  Sarguja,  Udaipur,  Gdngpur,  and  Jashpur 
(Chota  Ndgpur),  additions  to  1899,  1901.  124  8.W.,  parts  of  districts  Kimnip, 
Darrang,  Gdro  hills,  Godlpara,  and  Kh&si  and  Jaintia  hills  (Assam),  additions 
to  1901,  1902.  125  8.W.,  parts  of  districts  Mymensingh  (Bengal)  and  Sylhet 
(Assam),  additions  to  1901,  1902.  54,  parts  of  districts  Hoshangubad,  Nimar, 
Wardha  and  Betul  (Central  Provinces).  Amraoti,  Akola,  Buldana,  and  EUichpur 
(Berar),  Khandesh  (Bombay  Presidency),  and  of  Native  Slate  Indore  (C.I. 
Agency),  additions  to  1899. — Burma  and  adjacent  countries,  scale  32  miles  to  an 
inch,  2  sheets,  second  edition,  with  additions  to  boundaries  and  railways  up  ta 
December,  1901,  1902. — The  Central  India  Agency,  scale  16  miles  to  an  inch,  2 
sheets  and  index,  additions  and  corrections  to  1901. — The  Nortb- Western  Provinces 
and  Oudh,  showing  the  districts  and  states  under  the  jurisdiction  of  the  Lieutenant- 
Governor  and  Chief  Commissioner,  scale  16  miles  to  an  inch,  2  sheets  and  index, 
with  additions  and  corrections  to  1901. — Lower  Provinces  Revenue  Survey,  1  mile 
to  an  inch,  district  Monghyr,  Seasons  1836-38  and  1845-47.  Sheet  15  (second 
edition),  with  additions  to  boundaries,  1897,  1901,  district  Pumeah.  Sheet  12, 
with  additions  to  boundaries  and  railways,  1897,  1901. — District  of  Surat,  5  miles 
to  an  inch.  1902. — Assam  Survey,  1  mile  to  an  inch.  Sheets  (Preliminary 
Edition)  8  and  9.  District  Godlp&ra,  Seasons  1895-98,  1901-1902;  (Preliminary 
Edition)  18,  district  Kamrup,  Season  1896-97,  1902 ;  (Second  I'relimary  Edition) 
38  and  portion  of  37,  districts  Kilmrup  and  Darrang,  Seasons  1885-86,  1890-91, 
;  and  1896-97,  1902;  (Preliminary  Edition)  49,  district  Darrang,  Seasons  1886-87, 
and  1895-06,  1902 ;  (Preliminary  Edition)  52,  districts  Kamrup  and  Nowgong. 
Seasons  1887-88,  1890-91,  and  1897-99,  1902;  (Preliminary  Edition)  62  and  63, 
district  Nowgong,  Seasons  1887-88,  1890-91,  and  1897-98.  1902;  (Preliminary 
Edition)  163,  North  Lushai  hills.  Seasons  1898-99,  1900,  1901.— Bengal  Survey, 
1  mile  to  an  inch.  Sheets:  111,  districts  Muzafiarpar  and  Champdran,  Seasons 
1893-96.  1902;  ( L'reliminary  PMitiou)  143,  district  Muzuffarpur,  Seasons  1885-86 
and  1893-95,  1901;   285  and  portion  of  308,  district  Hooghly,  Seasons  1869-70, 
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1001. — Bombay  Survey,  1  milo  to  an  inch.  Sheet  i:t5,  diBtrict  Thina  and  Jawhar 
State,  Seasons  1884-85, 1002.— Burma  Survey,  1  mile  to  an  inch.  '  SheeU :  125 
(142  Old  Series),  districts  Bassein  and  Myaungmya,  Seasons  1870-80.  1001 ; 
(Preliminary  Edition)  100  (New  Series^  district  Shwebo.  Seasons  1802-96, 1901 ; 
240  (New  Series)  districts  Mandalay,  Buby  Mines.  Shwebo  and  Hsi  Paw  (Xorth 
Shan  States).  Seasons  1890-91  and  1897-1900.  1901 ;  (Preliminary  Edition)  244 
(262  Old  Series),  districts  Sagaing.  Kyaukse,  Mandalay  and  Southern  Shan  States, 
Seasons  1889-90,  1891-92,  and  1898-1900,  1902;  265  (273  Old  Series),  district 
Toungu,  Seasons  1890-91-92,  1901;  (Second  Edition)  a05  (324  Old  Serifs), 
districts  Pepu  and  Toungu,  Seasons  1895-98,  1901 ;  |(Seoond  Edition)  307  (326 
Old  Series),  districts  Pogu  and  Thaton,  Seasons  1881-84  and  1894-97. 1901 ;  (354 
New  beriea),  district  Thaton,  Season  1892-95,  ll»01  :  (Preliminary  Edition)  435 
(Xew  Series),  parts  of  South  Hsenwi  and  Manglon  States,  Season  1899-1900, 
1901;  436  (Xew  Series),  parts  of  Northern  and  Southern  Shan  States,  Season 
1899-1900,  1901.— Madras  Survey,  1  mile  to  an  inch.  Sheet  74,  part  of  district 
Ttlmkiir  (Mysore),  Season   1876-78,  with  additions  to  roads,  canals,  etc,  up  to 

1896,  1901.— South-P:aatern  Frontier,  4  miles  to  an  inch  (Seventh  Edition). 
Sheet:  4  s.w.,  Upper  Burma,  paits  of  districts  Buby  mines,  Schwebo,  Sagaing, 
Mandalay,  and  of  Northern  Shan  States,  Seasons  1886-93,  with  additions  and 
corrections  up  to  December,  1900,  1902. — North-Westem  Province  and  Oudh 
Survey,  1  mile  to  an  inch.  Sheets :  (Preliminary  Edition)  70.  district  Shahjanpur, 
Seasons  1895-97,  1902;  85,  district  Budaun,  Season  1877-78,  corrections  to 
boundary  up  to  October,  J 900,  1901;  168,  districts  Mfizapur  and  Jaunpur, 
Seasons  1877-81,  and  1885-86,  with  additions  and  correoiions  to  railways,  etc., 
up  to  May,  1899.  1901 ;  195,  districts  Jaunpur,  Ghazipur  and  Itenares,  Seasons 
1879-84,  with  additions  and  corrections  to  railways  and  roads,  etc.,  up  to  June, 

1897,  1901;  214  and  52,  parts  of  Gorakhpur  (N.W.  Provinces  and  Oudh;  and 
Champiran  (Bengal),  Seasons  1885-87,  1892-9H,  and  1894-96,  1902.— Hyderabad 
Assigned  districts,  district  of  Ellichpur.  8  miles  to  an  inch,  1901. — Assam,  district 
Godlpara,  8  miles  to  an  inch,  1901 :  district  Sylhet,  8  miles  to  an  inch,  1902. — 
Chart  of  Traverse,  No.  20;  party  (Burma  forest),  21  miles  to  an  inch.  Sheet 
213  (New  Series),  Season  1893-91,  1002;  Chart  of  Triangulation,  No.  20  party 
(Burma).  2  miles  to  an  inch.  Sheets:  253  (New  Series).  Season  1891-93,  1902; 
255  (New  Series),  Seasons  1885-92.  1902;  257  (New  Series),  Seasons  1894-96, 
1902  ;  258  (New  Series),  Seasons,  1882-83-81.  1886-87.  iitd  18yr)-96.  19(>2. 

Indo-China.  Service  Oeographiqae  de  rindo-Chino. 

Carte  de  Tlndo-Chine.  Scale  1  :  100,000  or  1*5  stat  miles  to  an  inch.  Sheets: 
Cap-Yarella,  Phan-Bang,  Saigon,  M'Suo,  Da  B'Lac,  Dan-Kia,  Dau-Kia  (OuestX 
Djirinh,  Mi-Pou,  Tam-Linh.    Service  Ge'ographique  de  I'lndo-Chiue,  1901-1902. 

Indo-China.  Service  Oeographiqae  de  I'lndo-Ohiiie. 

Environs  de  Saigon.  Scale  1 :  20.000  or  0*31  stat.  milo  to  an  inch.  5  sheets. 
Service  Geographique  de  Tlndo-Chine,  1900. 

This  forms  one  of  a  series  of  maps  now  being  published  of  the  environs  of  towns 
and  important  districts  in  FrcLch  Indo-Ohioa,  on  comparatively  large  scales.  It  is 
based  upon  the  surveys  of  French  officers,  and  is  clearly  printed  in  colours. 

AMESIOA. 
Canada.  Oeologieal  Bnrrey. 

Geological  Map  of  the  Dominion  of  Canada  (Western  Sheet,  No.  783).  Scale 
1 :  3,168,000  or  50  stat.  miles  to  an  inch.  Geological  Survey  of  Canada.  Ottawa, 
1901.    Fresented  by  the  Geological  Survey  of  CJanada. 

It  is,  of  course,  too  early  to  expect  anythiog  like  a  complete  geological  map  of  the 
whole  of  the  Dominion  of  Canada,  as  there  are  many  areas  concerning  which  very  little 
is  at  present  known.  Still,  the  members  of  the  Geological  Survey  have  been  most 
ecergetic  in  their  investigations,  and  Dr.  Bell,  under  whose  superintendence  the  work 
is  now  carried  on,  has  been  able  to  produce  a  geological  map  which  is  a  great  advance 
on  anything  of  the  kind  hitheito  puLlished.  'j'here  are,  of  necessity,  many  generaliza- 
tions, especially  in  the  complicated  mountain  systems  of  northern  British  Columbia, 
the  upper  Yukon,  and  other  little-known  districts  of  the  far  north,  which  regions  will 
be  dealt  with  in  a  more  complete  manner  later  on.  Hut  even  as  it  now  appears,  this 
map  contains  avast  amount  of  valuable  information,  a  »r(;at  deal  of  which  was  obtained 
by  means  of  the  expeditions  despatched  by  the  late  dirtctor  of  the  survey,  Dr.  G.  M. 
Dawson.  So  far  the  western  sheet  only  has  appeared,  lut  it  is  to  be  hoped  that  the 
eastern  will  soon  follow. 
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Oanada.  Sorreyor-Oenerars  Office,  Ottawa. 

Sectional  Map  of  Canada,  i^cale  1 :  190.080  or  a  stat.  miles  to  an  inch.  Moosomin 
Sheet  (26),  Wett  of  Principal  Meridian.  Revised  to  August  20,  1902.  Yale 
Sheet  (93),  West  of  Sixth  Meridian.  Revised  to  September  25, 1902.  Suryeyor-/ 
Generars  Oftice,  Ottawa,  1902.    Presented  by  the  Surveyor-Oeneral  of  Canada, 

The  district  represented  un  No.  26,  Moosomin  sheet,  is  situated  immediately  to  tho 
west  of  the  western  boundary  of  the  province  of  Manitoba,  whilst  No.  93,  the  Yale 
sheet,  shows  the  lower  course  of  the  Eraser  river,  British  Columbia,  from  just  above 
Wellington  bar  to  Sumass  lake,  as  well  as  the  line  of  ttie  C'anadian-Pacific  Railway, 
which  follows  the  river  valley. 

eSHSBAL. 

World.  Bartholomew. 

The  Twentieth  Century  Citizens'  Atlas  of  the  World,  containing  156  pages  of  maps 
and  plans,  with  nn  Index,  a  Gazetteer,  and  Geographical  Statlstica.  Edited  by 
J.  G.  Bartholomew,  f.b.g.c*.     London:  George  Newut-s,  Ltd.,  1902.    Frice  21if. 

Although  it  is  only  about  four  years  since  the  tiist  edition  of  this  atlas  was  pub- 
lished, yet  during  that  comparatively  short  interval  our  geographical  knowledge  has 
considerably  advanced  in  many  parts  of  the  world,  and  important  changes  have  taken 
^ce  in  the  territorial  boundaries  which  have  rendered  a  revised  edition  a  necessity. 
The  above  is,  however,  far  more  than  a  corrected  edition  of  t  he  former  work,  for  it  has 
been  considerably  enlarpced  and  improved  by  tho  addition  of  now  maps,  of  which  tlieru 
are  now  altogether  156  siieets  iostc^  of  120  as  before,  and  by  the  introduction  of  fresh 
letterpress,  as  well  as  a  most  useful  index  for  reference,  the  omis&ion  of  which  was  a 
great  deficiency  in  the  earlier  edition.  The  "  Descriptive  Gazetteer  of  the  World,*' 
which  was  previously  giveu  at  the  commencement,  is  still  retained,  in  addition  to  the 
sew  index,  and  it  now  appears  at  the  end  of  the  atlas.  The  more  important  of  the 
new  maps  arc  those  devoted  to  physical  geography,  and  among  these  may  be  mentioned 
tbe  vegetation  map  of  tho  World  and  Africa,  maps  of  the  World  showing  mean  annual 
temperature,  prevailing  winds,  and  dibtribution  of  clouds,  population  and  religious  maps 
of  the  world,  orohydrographical  maps  of  Central  Europe,  United  States,  India,  and 
several  others.  It  is  perhaps  too  much  to  expect  that  an  atlas  of  this  kind  should  be 
entirely  free  from  errors,  and  conbideriug  tlie  rapid  Btrides  that  are  being  made  iti 
exploration  and  surveying  in  all  parts  ot  tho  world  at  the  present  time,  it  is  almozit 
impossible  that  the  maps  should  be  all  up  to  date ;  but,  taken  as  a  wbole,  thia  is  certainly 
a  remarkably  good  and  cheap  atlas  for  general  reference,  and  for  this  purpose  dcaervcs 
to  become  very  popular.  The  maps  are  produced  in  Mr.  Baitholomew'^  usual  clear 
style,  although  tney  vary  considerably  in  merit. 

World.  St.  Martin  and  Schrader. 

Atlas  Universel  de  Geographie.  Commence'  par  M.  Vivien  de  iSt.  Martin  et  con- 
tinue par  Fr.  Schrader.  Sheets :  No.  3,  Mappemonde ;  No.  ly,  Kspagne  et  Portugal, 
Sud-Ouest.     Paris :  Librairie  Uachette  et  Cie.    Price  2  fr.  eiich  »heit. 

Sheet  No.  3  contains  three  maps  of  the  world,  the  first  of  which,  on  the  scale  of 
1:  75.(K)0.000,  shows  in  hemispheres,  heights  of  the  land  in  six  different  tints  from  200 
to  4000  metres,  and  depths  of  water  in  six  shades  of  blue.  1  he  ellect  would  have  been 
more  satisfactory  if,  instead  of  dififerent  colours  haviug  been  used  to  indicate  the 
relief  of  tho  laud,  shades  of  one  colour,  such  as  burnt  sienna,  had  been  employed. 
There  might  also  with  advantage  have  been  greater  difiference  between  the  shades  of 
blue  indicating  the  depths  of  tho  ocean.  The  great  ocean  deeps  might  also  have  been 
more  clearly  brought  out.  The  two  other  maps  of  the  world  on  this  sheet  are  on  a 
much  smaller  scale,  and  consist  of  one,  on  un  elliptical  projection,  showing  zones  of 
vegetation  and  ccean  currents,  and  another,  in  hemispheres,  showing  annual  rainfall 
and  winds.  Sheet  No.  19  is  the  south-west  sheet  of  a  beautifully  executed  map  of 
Spain  and  Portugal,  on  the  scale  of  1 :  1,250,000,  of  which  ouly  one  sheet,  the  south- 
east, remains  to  be  published.  Altogether  ^ixty-two  sheets  have  now  been  published 
of  the  ninety  of  which  tbe  atlas  will  consist  when  finally  cum]>leted,  which  at  the 
present  rate  of  issue  will  not  be  for  years  to  come.  A  sheet  of  letterpress  accompanies 
each  map,  giving  the  authorities  consulted. 

World.  Schott. 

Die  Verteilung  des  Salzgehalts  im  Oberflachenwasser  der  Ozeane.  Von  Dr. 
Gerhard  Schott,  1902.  ^cale  1 T  80,000,000  or  1262-6  stat.  miles  to  an  inch. 
Petermannt  Gtographitche  MitUMimgen,  Jahrgang  1002,  Taf.  19.  Gotha  :  Justur* 
Perthes.    Pretented  by  the  FublisJttr. 
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CHABTS. 

Admiralty  Charts.  Hjdrographic  Department,  Admirtltj. 

Charts  and  TlanB  published  by  the  Hydrographic  Department,  Admiralty,  during 
September  and  October,  1902.  Preiented  by  t;*e  Eydrographio  Department^ 
Athniralty, 

No.  Inches. 

3185  m  =  30    Scotland,  west  coast :— -I.och  Sunart.    2«.  Sd.  ' 
3287  m  =  *2i)    Ireland,  north  coast :— Entrance  to  Lough  Foyle.     It.  6a. 

3300  m  =  00    Baltic  eea :— Windau.     U.  6d.  .  ,     .     u 
,«^          f2-27\ Black    sea :— Novorossisk  bay    (Sujak).     Novorossisk    harbour. 
162  m  =|7.28/    if.  6<J. 

3301  m  =  7-0    Africa,  north  coast:— Tenez  road  and  harbour.    U.  Qd, 

3305  m  =  5-75  Newfoundland,  east  coast.  Bay  Vorte :— Coachman  harbour,    u.w*. 
3223  m  =  30    Newfoundland :— Sunday  cove  island  to  Thimble  tickles.     2f .  6d. 
3207  m  =  2-0    Newfoundland  .—Despair  bay.    2«.  6d. 

3290  m  =  3-63  Cuba,  north  coast :— Li  visa  and  C'abonico  bays.    2«.  (k*. 

3291  m  =  40    Cuba,  nortli  cojist :— Port  Tanamo.     U.  6d. 

•49Q-  -/1*8\  Plans  on  the  east  coast  of  South  America :— Chubut  nver,  tama- 
.izyom_|2.9/    rones  bay.    U.ed.  „        ,  o    ^ 

745  m  =  0-5    India,  west  coast.    Sheet  VIII. :— Netrani  to  Mangalore.    2t.  W. 

71  m  =  0-25  Bay  of  Ben/ral :— Madras  to  Calimere  point.    2».  6<i. 
329J»  m  =  30    China,  north  coast :— Shitau  bay  and  approaches.    1«.  6d. 
2123  m  =  0-25  Papua  or  New  Guinea.    Sheet  111.  :—Boigu  island  to  Gape  Black- 
wood.   28.  6(2. 

lOr.  m  =  Arabian  coast.    Plan  added:— Sur  anchorage. 

1472  m  =  Australia,  south  coast.    Plan  added  :— Kumbanah  bay. 

2411  m  =  New  Zealand.     Plan  added  :— Entrance  to  Otago  harbour. 

(/.  D.  PoUer,  Agent.) 

Chart!  CaneeUed. 

No.  Cancelled  by  No. 

2372  Wiudau.     Plan  on   thislNew  plan. 

chart.  /    Windau dSOO 

102  Novorossisk  bay.  {'""'^NoJorLisk  bay  and  harbour 162 

176«;  Tenez  anchorage.     Plan  i  New  plan. 

on  tliis  cliart.  )     Tenez  road  and  harbour 3301 

4 2S  Ports    of   Cabonico   and )  New  plan. 

LivisH.     Planson  thisshtet.l     Livisa  and  Cabonico  bays 3290 

428  Port  Tauamo.     Plan  ou\New  plan. 

ihirf  sheet.  /    Port  Tanamo 3Zai 

'v'/uddatoK''"'-         }'-^^-    Sheet  VIII.    Netrani  to  Muogalor.      715 

1156  South-east      promontory  j 
anchorage.      Plan    on    this l^ew  plan, 
sheet.  I     Shitau  bay  and  approaches 3-«»«' 

Jn3t   Kumbanah    bay.     Plan  i  New  plan, 
on  this  chait.  /     Kumbanah  bay  on  sheet 2411 

Oharti  that  haye  reeelTed  Important  Correotioni. 

\o.  2010,  England,  west  coast  :—Morecambe  bay.  1191,  England,  eaiat  coast: — 
Klamborouph  head  to  Hartlepool.  1210,  Ireland,  south  coast :— Berehaven.  3088, 
Norway : — Biomsuud  to  Kristiansund.  5G5,  Iceland,  western  portion.  2733,  " 
Iceland  : — l^ortlaud  to  Suefells  J  ok  el.  566,  Iceland,  eastern  i)ortion.  280,  New- 
foundland :— Notre  Dame  bay.  2857,  East  coast  of  United  States :— Potomac  river. 
424,  Cuba:— -Port  Matanzas.  2344,  Gulf  of  Mexico :— Mobile  bay.  550,  South 
America,  east  coast :— Entrance  of  the  river  of  Sao  Francisc«).  1011,  United  States, 
west  coast :— Approach  to  Juan  do  Fuca  strait.  630,  British  Columbia :— Port 
Neville,  Forward  harbour.  750b,  MadagaiiCar :— Antongil  bay  to  Ambatoaoa. 
1270,  Korea : — Approaches  to  Chemulpo  anchorage.  Chemulpo  anchorage.  1065, 
Korea : — Douglas  inlet  and  Sir  Harry  Parkes  sound.  1203,  Japan  : — Uraga 
iiarbour. 

(J.  D.  Potter,  Affeni,) 
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I«rth  Atl&ntio  Ootan  and  Mediterranean  Sea.  Meteorological  Offloe,  London. 

Pilot  Chart  of  tho  North  Atlantic  and  Mediterranean  for  December,  1902.   London : 
Meteorological  Office.    Price  6d.    Presented  by  (he  Meteorological  Offioe,  London. 

Biyer  Meraey.  Belam  and  Aihton. 

Chart  of  the  River  Mersey,  from  Hook  Lighthouse  to  Eastham  and  Garston,  1901. 

Scale  1500  feet  to  an  inch.     Henry  Belam,  Commander  B.X.,  Marine  Surveyor, 

H.  G.  G.  Asbton,  f.r.g.s..  Assistant  Marine  Surveyor,  Mersey  Docks  and  Harbour 

Board.    Presemied  by  H.  G,  G.  Athlon^  Etq. 

Captain  Belam  and  Mr.  Ashton  have  already  produced  charts  of  the  approaches  to 
Liverpool  and  tlie  entrance  to  the  Mersey,  containing  a  large  amount  of  detailed 
information  as  regards  soundings,  the  positions  of  sandbanks,  etc.,  which  must  have 
proved  most  useful  to  the  navigator.  They  have  now  issued  an  additional  sheet, 
showing  the  course  of  the  Mersey  as  far  as  Eastham  aud  Garston.  Numerous  sound- 
ings are  given  at  short  intervals,  in  lines  running  across  tlie  river  at  right  angles  to  its 
course,  and  the  positions  of  lights  and  sands  are  clearly  indicated. 

U.S.  Charti.  IT.S.  Hydrographio  Offloe 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  November,  and  of  the  North  Pacific 
Ocean  for  December,  1902.  U.S.  Hydroi^'raphic  Office,  Washington,  D.C.  Pre- 
8ent*fd  by  the  U.  S.  Ilydrographic  Office. 

PHOTOeSAPHB. 

British  East  Africa  and  Uganda.  Pereira. 

240  photojrraplis  of  British  East  Africa  and  Uganda.  By  Captain  C.  l*ereira, 
Coldstream  Guards.     Presented  by  Captain  C.  Pereira. 

These  pliotopraphs  are  specially  interestinj:  from  the  fact  that  they  represent  the 
eountry  and  uativeH  in  tlicir  primitive  conditions  before  they  are  changed  by  tlie 
introduction  of  civilization,  wliich  doubtless  will  soon  be  the  case,  now  that  the  railway 
has  been  constructed  to  Victoria  Nyanza.     The  following;  are  the  titles : — 

(1,  2,  o,  and  0)  Uganda  railway;  (3)  ^lission  station  garden,  Kibwezi;  (4)  Ox 
transix>rt,  Uganda  road ;  (7)  Group  of  Masai  Elmoran.  taken  at  Kikuyu  station ;  (8) 
Northern  sloped  of  Mount  Elgon ;  (10)  Group  of  Masai;  (11)  E.  J.  Berkeley,  H.M. 
Commis&ioner  and  Consul-General  for  Uganda,  ani  group  of  ollicersof  Uganda  Rifles; 
(12,  13)  Wakikuyu  warriors;  (14)  Group  of  Ma^ai  Elmoran  at  Kikuyu  fort;  (15) 
Kikuyu  fort;  (UJ-IS)  Wakamba  porters;  (20)  Masai  people;  (22  and  29)  Thompson's 
gazelle:  (24)  Kibwezi  fort;  (25.  39,  211,  and  225)  Captain  Pureira;  (27)  Captain 
Sykes,  rh.a.,  issuing  rations  to  Swahili  Askaris;  (28)  Bush  cat;  (31)Nandi  fort;  (32 
and  33)  Camp  on  the  Uganda  road,  Nandi  eountry  ;  (34-37,  40,  and  41)  Views  in  the 
Man  forest;  (38)  Clearing  in  Mau  forest;  (42)  Kavirondo  medicine  man,  Mumia's : 
(43)  *'  ]^Igeti,"  Kavirondo  chief,  and  wives,  Samia  hills ;  (44)  Wa  Kavirondo,  Mumia's ; 
(45)  Canoes  at  Lubwa*s  ferry,  Victoria  Nyanza;  (46-49)  Lubwa's  ferry  and  Wa 
Kavirondo  porters  ;  (50)  Two  years'  supply, clothing,  provisions, and  ammunition;  (51) 
Camp,  Samia  hills,  Kavirondo ;  (52)  Swamp,  Uganda ;  (53)  Caravan  entering  Kampala 
(Mengo) ;  (54-57)  Marching  through  Uganda,  trees,  grass,  and  swamps ;  (68-t51)  Views 
in  Usoga  ;  (02)  View  in  U^randa ;  (G3)  Native  bridge  over  swamp ;  (64)  Pathway  in 
Uganda;  (65)  Waganda  canoes,  Victoria  Nyanza;  (66)  Sore-Mbai  gorge;  (67-69) 
Views  north  of  Mount  Elgon ;  (70)  Rock  poolr>,  Birkimani,  South  Karamo  ;  (71  and  72) 
Views  of  camp  at  Sare,  Mount  Elgon;  (73)  Sudanese  troops,  Uganda  Rifles;  (74) 
Officers  of  Colonel  Macdonald's  column ;  (75  and  86)  Karamojo  and  Shooli  natives ; 
(76  and  82)  Gule  camp,  Rom  hills;  (77)  Kabiliolh  camp,  Kuramojo ;  (78)  Mount 
Moroto,  from  camp  in  Bukora,near  Mumalinga  hill ;  (79)  Camp,  Titi,  Karamojo ;  (80) 
Mumalinga  camp.  Mount  Moroto  in  distance;  (81)  Camp  near  Akiuyo  river;  (83  and 
84)  Karamojo  natives;  (85)  Camp  near  Mumalinga  hill;  (87  and  89)  Upper  Solian; 
(88  and  90)  Views  from  upper  Solian  looking  towards  Kitenj^' ;  (91  and  92)  Natives  of 
Solian ;  (93  and  94)  Karamojo  headgear ;  (95,  97,  and  99)  Katu  village,  Latuka ;  (96) 
Maxim  gun  porters  and  Sikhs ;  (98  and  109)  Langu  natives;  (100)  Solian  camp ;  (lOl) 
Solian  hills  from  Kiteng;  (102)  Loggouren  village  on  top  of  kopje,  Latuka;  (103) 
Camp;  (104)  View  up  valley  leading  to  Tarrangole;  (105,  106, and  108)  Tarrangole 
tiiwn;  (107  and  112)  Langu  chief;  (110  and  117)  Sultan  of  Latuka  and  natives, 
Tarrangole;  (111)  Tarrangole  women;  (113)  Langu  chiefs  and  Dervish  J ibba ;  (114) 
Latuka  headdress;  (115)  Zanzibari  headmen;  (116)  Loggouren  villagers,  Latuka; 
(118)  Native  guides;  (119)  Mohomed  Ratib  Eflendi  (16th  Co.  Uganda  Rifles),  head- 
man Raschid  and  Farajalla  Effendi  (16th  Co.  Uganda  Rifles):  (120)  Sikhs;  (121) 
Women  and  girls,  Latuka;   (122)   Camp  Titi,  Doilosi ;  (123)  Titi;   (124  and   125) 
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EXPLORATION  IN  WESTERN  CHINA.* 

By  Captain  C.  H.  D.  RYDER,  RE. 

In  Noyember,  1898,  I  was  fortunate  enough  to  be  attached  by  the 
Gk>yemment  of  India  to  an  expedition  under  Major  Davies,  of  the 
Oxfordshire  Light  Infantry,  to  explore,  carefully  map,  and  report  on 
the  province  of  Yunnan,  in  South- Western  China.  After  seven  months' 
wanderings  we  returned  to  England,  and  again  entered  the  province  in 
November,  1899.  This  second  year,  having  completely  surveyed  the 
more  important  portions  of  Yunnan,  we  extended  our  journey  into  the 
province  to  the  north,  Sechuan  and  Chinese  Tibet,  finally  reaching 
Shanghai,  down  the  Yangtse,  in  July,  1900,  just  at  the  time  of  the 
troubles  in  Northern  China. 

From  a  geographical  point  of  view,  the  most  interesting  feature  in 
Yunnan  (vide  map)  is  the  extraordinary  number  of  large  rivers  which 
flow  through  or  take  their  rise  within  the  province.  Commencing  on 
the  west,  we  find  many  afiQueuts  of  the  Irrawadi,  though  the  main  river 
is  situated  in  Burma;  next  comes  the  Sal  wen,  entering  from  the 
unknown  in  Tibet,  flowing  nearly  due  south,  until  it  enters  Burma,  and 
forming  in  places  the  boundary  between  Burma  and  Siam,  finally 
reaches  the  sea  at  Moulmein.  Then  we  have  the  Mekong,  entering  the 
province  in  a  similar  manner  to  the  Salwen,  also  of  great  use  as  a 
frontier  line  first  between  Burma  and  China,  then  between  Burma  and 
French  territory,  and  finally  between  the  latter  and  Siam ;  it  is  a  river 

•  Read  at  the  Boyal  Geographical  Society,  November  24,  1902.  Tliero  is  eu  imicli 
new  work  to  bo  inoorporated  in  Captain  Ryder's  mup  tliat  it  will  not  bo  ready  for  bonic 
time.     In  binding  it  ahould  be  inserted  at  the  end  of  tliis  number. 
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whioh  ha»  a  great  fascination  for  French  explorers,  who  have  done 
4  much  ;to wards  mapping  its  course.  Thirdly,  and  most  famous,  flows 
the  Yangtse,  at  first  parallel  to  the  other  two,  but  near  Tali-fu  it  takes 
a  great  bend  due  east,  then  another  due  north,  leaving  room  for  the 
plateau  from  which  the  Hed  river  of  Tongking  and  the  West  or  Canton 
river  take  their  sources. 

On  this  plateau  lie  the  majority  of  the  seventy-odd  cities  of  the  pro- 
vince, some  in  reality  mere  villages,  others  large  towns,  but  all  have 
the  official  rank  of  city,  and  all,  with  one  exception,  are  walled.  The 
exception  is  Li-chiang-fu ;  on  my  inquiry  as  to  the  reason  it  was  not 
walled,  I  was  told  that  it  was  because  there  was  no  high  military  official 
there.  Now,  each  of  these  cities  lies  in  a  plain  ;  in  the  east,  where  the 
plains  are  larger,  two  or  more  cities  are  found  in  one  plain,  but  no  city 
exists  where  there  is  no  plain ;  the  consequence  is  that  these  plains, 
although  they  do  not  bulk  large  on  a  map,  are  far  and  away  the  most 
impoi-tant  portions  of  Yunnan,  both  politically  and  commercially. 
They  vary  in  size,  a  very  common  one  being  8  miles  by  2  or  3 ; 
and  are  entirely  populated  by  Chinese,  who  have  the  faculty  of 
keeping  the  best  of  everything  for  themselves,  pushing  the  earlier 
inhabitants,  such  as  Lolos  and  Shans,  into  the  hills  and  into  the  deep 
and  feverish  valleys. 

We  made  our  start  from  Bhamo,  and,  marching  up  the  valley  of  the 
Taeping  river,  crossed  the  frontier  after  two  marches,  and  commenced 
surveying.  On  our  first  march  in  Chinese  territory  we  had  to  pass 
several  small  stockades,  and  I  was  rather  doubtful  whether  the  Chinese 
soldiers  might  object  to  our  surveying.  However,  I  was  soon  relieved, 
as  I  found  my  Indian  surveyor  had  put  up  his  plane-table  close  to  one  of 
the  stockades,  and  was  calmly  surveying,  while  the  garrison  of  one  man, 
armed  with  a  pipe  and  a  long  spear,  was  gazing  at  him  with  awe  and 
surprise. 

Of  the  country  before  we  went  into  it  very  little  was  really 
known ;  travellers  there  had  been  in  plenty,  but  only  a  few  of  them, 
notably  Captain  Gill  and  Mr.  Baber  amongst  English,  and  M.  Garnier 
and  Prince  Henry  of  Orleans  amongst  French,  had  made  any  attempt 
at  real  surveying.  Major  Davies  had,  however,  in  1895,  done  a  lot  of 
work  in  the  western  portion  of  the  province.  We  also  had  a  Chinese 
map,  which  must  originally,  as  constructed  by  the  Jesuits,  have  been  a 
very  good  one,  but  many  editions  in  the  hands  of  the  Chinese  printers 
had  gradually  spoilt  it,  and,  except  in  the  matter  of  giving  us  the 
correct  names  of  the  towns,  it  proved  worse  than  useless.  The  trouble 
we  look  over  our  surveying  was  always  a  source  of  wonder  to  the 
Chinese.  The  country  had  gone  on  very  well  for  hundreds  of  years  with- 
out maps,  what  was  the  good  of  them  now  ?  They  thought  us  idiots^ 
but  let  us  survey  without  lot  or  hindrance,  so  wo  did  not  trouble  our- 
selves much  about  their  opinion. 


FIRST   STAGE    ON    BHAMO-TALIFU    ROAD. 

(FroBi  a  plutograph  by  Capt.  Rydtr.) 


REMAINS  OF  ANCIENT  LAKE   BED   PLAIN,   NAN-TIEN   VALLEY, 
{From  a  photograpk  by  the  late  Capt.  Watts-Jones.) 
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The  villages  iu  the  Taeping  valley  are  iDhabited  by  ShanB,  and  are 
so  Burroanded  by  bamboos  that  the  houses  are  scarcely  visible  from 
outside.  This  valley  is  thickly  populated,  and  is  a  promising  line  for  a 
railway  as  far  as  Momien,  though  it  could  never  be  extended  beyond 
that  town.  We  aTso  met  with  our  first  chain  suspension  bridge,  a 
kind  of  bridge  of  which  the  Chinese  are  very  fond ;  they  make  them 
well,  but  do  not  keep  them  in  repair. 

In  Momien  we  had  our  first  reception  from  a  hostile  crowd.  As 
soon  as  we  entered  the  town  late  one  evening,  a  mob  collected ;  only 
insulting  at  first,  they  presently  began  stone-throwing,  and  we  all  got 
hit  several  times.  Our  baggage  had  arrived  ahead  of  us,  and  we  did 
not  know  where  it  had  gone  to.  As  the  crowd  got  larger,  the  stones 
got  larger  too,  and  the  matter  looked  decidedly  serious,  when,  fortu- 
nately, an  extra  large  stone  hit  Major  Davies  on  the  funny  bone.  This 
gave  the  necessary  fillip,  and  away  he  went  straight  into  the  crowd, 
followed  by  Captain  Watts  Jones  and  myself.  The  crowd  fled  so  fast 
we  only  could  each  get  home  with  our  sticks  on  one  head ;  unfortu- 
nately for  the  owner,  it  was  the  same  head  in  each  case.  As  soon  as 
we  turned  again  the  crowd  reassembled ;  we  accordingly  had  to  execute 
two  charges  more  before  we  finally  got  into  a  temple  in  the  official's 
quarters.  Two  ragged  soldiers  then  appeared.  They  did  not  look 
up  to  much;  however,  they  represented  authority,  and  the  crowd 
dispersed. 

Next  day  the  town  was  quiet,  and  the  official,  in  a  fright  lest  we 
should  report  him,  was  very  polite.  We  accordingly  went  out  to  see 
a  very  fine  waterfall,  over  which  the  Chinese  threw  five  hundred 
Mahommedan  prisoners  at  the  close  of  the  Mohammedan  rebellion.  In 
considering  the  history  of  Yunnan,  it  really  is  unnecessary  to  go 
further  back  than  this  rebellion.  For  many  years,  while  the  Chinese 
Imperial  Government  were  fully  occupied  by  the  Taeping  rebellion, 
the  Mohammedans  made  great  headway,  most  of  the  province  falling 
into  their  hands.  When  the  Chinese  got  to  work,  they  swept  the 
Mohammedans  out  of  the  country,  only  a  few  escaping  to  Burma, 
where,  under  the  name  of  Panthays  and  under  our  protection,  thoy 
have  thrived  wonderfully;  but  to  this  day  half-deserted  towns  and 
ruined  villages  bear  silent  witness  to  the  devastation  created  by  this 
rebellion.  Yunnan  has  not  yet  recovered  from  its  effects,  though 
thirty  years  have  passed  since  its  close. 

At  Momien  and  four  other  towns  where  there  were  telegraph 
stations  I  was  able  to  obtain  accurate  longitudes  by  time  comparisons 
over  the  telegraph  wire  with  another  officer  at  Bhamo*  This  is  work 
that  requires  great  accuracy,  any  error  in  seconds  of  time  being 
multiplied  fifteen  times  in  seconds  of  distance.  The  observations  at 
my  end  were  carried  out  under  difficulties.  I  used  to  slink  down  at 
dusk  to  the  telegraph  office,  in  order  to  avoid  attracting  a  crowd,  only 
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to  find  that  the  telegraph  olerk  had  invited  a  select  party  of  friends  to 
watch  the  performance ;  they  generally  meant  well,  bat  it  is  somewhat 
trying,  while  engaged  on  delicate  astronomical  observations,  to  overhear 
remarks  on  one*s  personal  appearance  which  were  never  flattering. 

This  telegraph  line  was,  however,  a  great  friend  of  ours,  as  it  was 
for  months  our  only  means  of  receiving  news  of  the  outer  world.  The 
clerks  only  knew  a  few  words  of  English,  but  they  knew  the  English 
letters.  The  line  is  never  used  for  through  traffic;  the  probable 
time  it  takes  for  a  message  from  Eangoon  to  reach  Shanghai  is  about 
ten  days,  as  the  line  is  continually  interrupted. 

While  Major  Da  vies  now  kept  up  to  the  north  of  Momien,  Oaptain 
Watts  Jones  and  I  went  south  to  the  Nam  Ting  valley  to  examine  into 
the  possibilities  of  a  railway  line.  By  surveying  the  main  and  side 
valleys  it  was  soon  obvious  there  was  only  one  possible  line ;  and  this 
line,  which  Captain  Watts  Jones  followed  through  up  to  Tali-fn  and  ao 
on  to  Yunn^^fuy  is  the  only  through  line  into  China  from  Burma  that 
can  ever  be  constructed. 

In  this  matter  of  railway  communication  a  great  deal  of  hopeless 
ignorance  of  the  country  has  been  displayed,  when  we  come  to  look  at 
the  various  proposals  that  have  been  seriously  put  forward,  and  because 
our  Government  did  not  at  once  support  these  proposals,  they  (the 
Government)  have  been  unwisely  criticized.  The  first  suggestion  made 
was  for  a  railway  up  through  Siam  and  up  the  Mekong  valley.  This 
may  at  once  be  dismissed  as  impossible ;  the  Mekong  is  a  river  which 
runs  in  deep  gorges,  with  no  inhabitants  but  those  in  a  few  miserable 
hamlets.  When  we  come,  however,  to  consider  the  question  of  a  line 
from  the  Kunlong  ferry  up  the  Nam  Ting  valley,  we  once  more  enter  the 
regions  of  possibility ;  and  the  Yunnan  Company  did  a  very  public- 
spirited  action  in  originating  our  expedition,  while  the  Government  of 
India  showed  their  anxiety  to  obtain  more  reliable  information,  and 
getting  the  country  well  surveyed  by  attaching  to  the  expedition  several 
good  native  surveyors  as  well  as  myself.  Any  railway  experts  who 
discuss  this  question  with  our  maps  and  reports  before  them  are,  at 
any  rate,  basing  their  opinions  on  reliable  data.  In  a  paper  before 
a  Geographical  Society,  it  is,  I  consider,  out  of  place  to  discuss  the 
advantages  and  disadvantages  of  building  this  line.  As  the  French 
are  at  present  constructing  their  line  from  Tongin  to  Yunnan-fu,  this 
question  of  railways  in  Yunnan  becomes  a  political  one. 

There  is  no  doubt  a  great  future  lies  before  the  whole  of  China, 
in  which  Yunnan  will  not  be  behindhand,  owing  to  its  proximity  to 
Eoglish  and  French  possessions,  to  its  richness  in  minerals,  and  to  the 
fact  that,  while  Burma  and  Tonkin  are  low  and  feverish,  Yunnan 
rejoices  in  a  splendid  climate,  due  to  the  high  elevation  at  which  most 
of  the  towns  lie.  There  is,  however,  every  variety  of  elevation.  In  the 
north-west  corner  the  three  large  rivers  flow  at  a  height  of  7000  feet 


CANAL  NORTH  OF  TALIFU,  CONSTRUCTED  DURING  THE 
MING   DYNASTY. 

(From  a  photograph  by  tht  late  Capl.   Walts-JoneM.) 


A  SIDE  LAGOON,   TALIFU   LAKE. 
IPnm  a  photogn^h  by  tht  lale  Copt  WatU-Jonet.) 
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above  sea-leyel,  with  ranges  of  20,000  feet  and  upwards  intervening ; 
tbey  leave  the  province  at  elevations  nearer  1000  feet.  The  cultivated 
plains  all  lie  between  5000  and  8000  feet  above  sea-level. 

Every  one  who  has  travelled  in  China  finds  the  curiosity  of  the 
Chinese  inexhaustible.  It  forms,  perhaps,  the  most  unpleasant  part 
of  a  traveller's  experience.  In  any  of  the  town  inns  it  is  almost  im- 
possible to  secure  privacy,  even  in  one's  own  room ;  sometimes  a  crowd 
would  be  insulting,  but  more  often  simply  curious. 

Until  reaching  the  neighbourhood  of  Tali-fu,  the  only  Chinese  town 
of  any  importance  is  Yunchau^still  mostly  inhabited  by  Mohammedans ; 
we  therefore  had  quite  a  cordial  welcome.  It  was  one  of  the  last  towns 
to  hold  out  in  the  rebellion ;  and  my  interpreter,  whose  old  home  it 
was,  when  twelve  years  of  age,  had  escaped  te  Burma  with  his  father 
when  the  town  fell  into  the  Chinese  hands.  He  had  only  one  failing, 
and  that  was  drunkenness.  He  had  three  different  stories  of  how  he 
escaped,  no  one  bearing  the  slightest  resemblance  to  the  others,  and  I 
oould  always  accurately  gauge  his  degree  of  drunkenness  by  asking 
him  how  he  escaped  from  Yunchau,  and  waiting  to  see  which  story  he 
would  tell  me.     In  other  respects  he  was  a  splendid  fellow. 

In  the  matter  of  cultivation  the  Chinese  generally  are  past  masters. 
They  display  a  wonderful  amount  of  ingenuity  in  terracing  their  fields, 
and  in  their  aqueducts  and  irrigation  channels.  Two  crops  are  grown 
annually  in  Yunnan  on  most  lands :  the  first,  taking  advantage  of  the 
rainy  season,  is  usually  rice;  the  second,  wheat,  opium,  and  peas  or 
beans  in  about  equal  proportions.  There  are,  of  course,  other  crops, 
but  these  are  the  most  important.  In  the  neighbourhood  of  every 
village  are  numerous  vegetable  gardens,  even  the  poorest  mule-driver 
or  labourer  insisting  on  some  vegetable  with  his  rice,  if  he  cannot 
afford  pork.  Should  a  railway  be  constructed  connecting  Burma  with 
Yunnan,  a  large  trade  would  arise  in  food-stuffs,  crops  preferring  a 
cold  climate  such  as  exists  on  the  uplands  of  Yunnan  being  exported 
to  Burma,  while  rice  would  be  sent  up  from  the  low-lying  lands  of 
Burma  into  Yunnan.  At  present  no  such  trade  exists,  owing  to  the 
very  expensive  means  of  transport.  A  few  rough  carts  exist  in  the 
eastern  portion  of  the  provinces,  but  the  roads  are  bad  and  only  exist 
for  short  distances ;  the  bulk  of  the  carrying-trade  travels  on  the  backs 
of  mules,  which  is,  of  course,  a  method  not  suitable  for  the  transport- 
ing of  bulky  food-stuffs  over  any  but  very  short  distances.  Should 
there  be,  therefore,  a  failure  of  crops,  a  famine  arises,  and  the  inhabi- 
tants  of  that  particular  district  have  to  shift  for  themselves. 

Salt  is  the  one  article  of  food  which  is  carried  long  distances.  It  is 
supplied  from  several  salt-mines  in  different  parts  of  the  province; 
each  mine  is  told  off  to  supply  certain  districts,  and  very  heavy  are 
the  punishments  dealt  out  should  the  inhabitants  of  any  district  be 
found  dealing  in  salt  other  than  that  from  the  district  mine.     Salt 
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forms  one  of  the  largest  sources  of  revenue  to  the  provincial  govern- 
ment, and  hence  also  to  the  officials.  Any  appointment  connected  with 
salt  is  therefore  eagerly  sought  after,  and  the  pockets  of  the  officials 
connected  with  the  mines  must  be  protected  even  if  it  entails  on  the 
wretched  villager  the  necessity  of  importing  his  salt  from  a  distant 
mine  instead  of  a  near  one,  thus  paying  double  or  treble  what  he  would 
otherwise  have  to  do. 

To  follow  my  journey  once  more.  I  had  to  cross  the  Mekong  by  a 
ferry,  and,  crossing  a  wild  mountainous  tract  of  country,  reaohed  the 
town  of  Ching-tong-ting.  Here  I  first  met  English  missionaries,  and 
it  is  not  out  of  place  to  record  here  my  warmest  thanks  for  many 
a  kindness  and  help  I  received  from  them  throughout  my  journeys. 
People  may  differ  in  opinion  as  to  the  value  of  their  work,  but  I  main- 
tain that  they  are  doing  a  very  great  and  noble  work,  and  are  of  the 
utmosfc  use  in  the  matter  of  accustoming  the  Chinese  to  European 
customs  and  ideas. 

Proceeding  northwards  towards  Tali-fu,  we  passed  amongst  Lolos. 
It  is  difficult  in  any  country  to  decide^wfi^Tttre-the  real  aboriginal  inhabi- 
tants; it  is  more  than  likely  that  the  Lolos  may  claim  to  be  so  for 
South- Western  China.  They  have  now  been  driven  by  the  Chinese 
into  the  hills;  but  in  parts  of  Sechuan  they  are  still  quite  indepen- 
dent, and  no  Chinese  dare  enter  their  villages.  They  are  much 
handsomer  to  our  eyes  than  are  the  Chinese.  On  my  arrival  at 
Tali-fu  I  met  Captain  Watts  Jones,  and  together  we  travelled  north 
to  the  Yangtse.  Many  travellers  have  described  Tali-fu.  The  lake 
is  some  30  miles  long,  and  5  to  7  miles  wide.  On  the  eastern  shore 
low  reddish  hills  rise  straight  from  the  waters,  but  on  the  western 
side  a  slightly  sloping  and  well-cultivated  plain  runs  back  a  couple 
of  miles  to  a  very  fine  range,  which  reaches  a  height  of  14,000 
feet,  the  lake  itself  lying  at  an  elevation  of  just  under  7000  feet. 
Snow  is  found  all  the  year  round  in  sheltered  spots  on  this  range, 
while  in  winter  it  falls  and  lies  down  to  the  level  of  the  lake. 
There  is  very  good  duck-shooting,  particularly  at  the  northern  end, 
which  is  somewhat  marshy.  I  cannot  conceive  a  more  ideal  hill- 
station  or  sanatorium  for  fever-stricken  Europeans  from  Burma  or 
Tonking ;  but  Yunnan  abounds  in  such  spots.  The  plain  at  each  end 
of  the  western  side  of  the  lake  is  closed  by  an  old  line  of  fortifications, 
which  are  now,  of  course,  useless.  The  lake  drains  into  the  Mekong 
by  a  rapid-running  river,  which  in  one  fine  gorge  is  jammed  into  a 
width  of  3  yards ;  what  the  depth  is  no  one  knows. 

As  we  went  northwards  the  general  elevation  of  the  country 
increased,  and  the  country  became  more  Tibetan  in  character.  We 
were  on  the  main  road  to  ^atang  and  Tibet,  the  road  that  Captain 
Gill  had  travelled  over.  It  was  here  we  passed  by  a  very  fine  canal 
constructed  during  the  Ming  dynasty,  and  also  several  very  fine  stone 
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(From  a  photograph  by  the  laic  Capl.   Walls-Jotua.) 
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bridges.  They  were  much  more  level  (ban  nsnal,  and  easier  to  ride 
3ver;  an  ordinary  Yunnan  stone  aroh  bridge  being  so  high  in  the 
centre  that  to  ride  across  one  is  mnch  like  riding  up  one  side  of  the 
roof  of  a  honse  and  down  the  other.  All  these  bridges  are  bnilt  either 
by  private  individuals,  as  a  **  work  of  merit"  to  be  put  to  their  credit 
hereafter,  or  by  the  various  gnilds  of  merchants  who  use  the  road. 
The  Chinese  Government  never  troubles  itself  about  suoh  trifles  as 
roads  and  bridges,  or  publio  works  of  any  kind ;  and  no  offioial  would 
push  through  any  necessary  work  unless  he  saw  thereby  a  means  of 
obtaining  a  satisfactory  squeeze. 

ThiB  Chinese  idea  of  a  *'work  of  merit,*'  though  sometimes  mis* 
placed,  as  when  they  spoil  a  good  path  by  paving  it  with  cobbles  and 
then  never  repairing  it,  is  undoubtedly  one  of  the  best  points  in  the 
national  character.  I  shall  always  remember  one  instance  I  met  with. 
On  a  path  which  I  had  to  cross  in  the  early  winter,  on  the  range  between 
the  Shweli  and  Salwen,  I  came  across  a  small  hut  in  which  were  two 
old  men.  We  had  been  struggling  up  through  tbe  snow,  which  lay 
over  2  feet  deep,  and  were  fairly  exhausted  when  we  reached  the  top. 
We  gladly  accepted  the  invitation  of  the  two  old  men  to  enter  their 
hut  and  enjoy  a  cup  of  tea  and  a  warm  by  their  fire.  There  had  been 
four  of  them,  but  two,  who  had  given  a  bowl  of  rice  and  a  pair  of  grass 
sandals  to  passers-by,  had  died.  We  offered  payment,  but  it  was 
refused — they  would  only  accept  our  thanks ;  and  we  hurried  downhill 
into  a  warmer  valley  with  a  grateful  corner  in  our  hearts  for  our  two 
old  hosts. 

We  reached  the  Yangtse  at  Shih-ku,  where  Gill  left  it.  There  is 
a  very  fine  stone  drum  here,  put  up  to  commemorate  a  Chinese  victory. 
Taming  east,  we  passed  through  Lichiang-fu,  leaving  a  magniflcent 
snow  range  to  the  north.  In  order  to  get  round  this  range  the  Yangtse 
makes  a  great  northern  bend.  The  Chinese  maps  had  placed  the 
northern  limit  of  this  bend  some  60  miles  too  far  south.  Mr.  Amundsen, 
a  mifsionary,  and  M.  Benin,  a  French  traveller,  had  noticed  this,  but 
the  sketoh-map  which  Mr.  Amundsen  gave  Captain  Davies  was  so 
inaccnrate  in  other 'points  that  I  for  one  did  not  believe  that  the  bend 
extended  so  far  north,'  till  the  following  year  I  camped  at  the  top  of 
the  bend  myself,  observed  a  latitude,  and  was  satisfied.  This  is  a  good 
example  of  the  value  of  accurate  surveying. 

Separating  from  my  companion,  we  each  made  for  Yunnan-fn^J^y. 
different  routes.  I  crossed  the  Yangtse  again  by  a  fine  suspension 
bridge.  The  roadway  of  planks  was,  however,  in  a  very  bad  state — 
many  planks  were  missing,  and  others  rotten ;  I  went  across  in  fear 
and  trembling,  and  was  glad  to  get  across.  I  was  followed  by  two 
little  Chinese  boys,  who  chased  each  other  as  they  came  across,  showing 
that  their  heads  were  better  than  mine.  My  mules  picked  their  way 
across  in  a  wonderful  manner,  encouraged  by  the  shouts  of  their  drivers 
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and  the  tinkling  bell  on  the  neok  of  the  leader,  who  headed  the  pro- 
cesflion  across  the  bridge.  We  all  met  again  near  Ynnnan-fii,  where  we 
had  a  snowstorm  at  the  end  of  March.  While  the  rest  of  the  party 
went  northwards  towards  the  Yangtse,  I  waited  for  a  month,  trying  to 
get  a  telegraphic  longitude  with  Bnrma,  bnt  entirely  failed.  When 
the  telegraphic  line  was  not  broken,  the  instruments  wonld  be  ont  of 
order ;  when  they  were  repaired,  a  clerk  at  some  intermediate  station 
wonld  absent  himself,  and  disconnect  all  the  wires.  Mr.  Jansen,  a 
Dane,  who  had  actual  charge  of  the  telegraphs  in  the  province,  must 
have  had  a  most  trying  time.  The  real  head  was  a  Chinese  official, 
who  had,  of  course,  no  knowledge  whateyer  of  telegraphs*  His  two 
previous  appointments  were  district  judge  and  in  charge  of  the  arsenal ; 
of  this  latter  job  he  also,  of  course,  knew  nothing.  I  hope  he  was  a 
good  judge.  This  is  a  good  instance  of  how  Chinese  officials  are 
appointed  for  their  own  advantage,  and  not  for  the  good  of  the  country. 
After  leaving  Yunnan-fu,  I  surveyed  as  much  country  as  I  could  in  a 
month,  reaching  the  French  frontier  just  as  the  rainy  season  commenced. 
During  this  season,  from  the  end  of  May  till  September,  trade  is  at  a 
standstill,  as  most  of  the  paths  are  impassable,  and  it  is  a  very  good 
titne  for  travellers  to  quit  the  country ;  in  October  the  country  is  still 
recovering  from  the  rains.  We  entered  Yunnan  early  in  November,  as 
soon  as  the  roads  were  open  and  the  cold  weather  had  commenced. 
The  hot  weather  commences  generally  in  March,  but  we  never  found 
the  heat  oppressive  except  in  the  valleys.  The  greatest  cold  I  registered 
was  17°  Fahr.  below  freezing-point,  in  February,  at  an  elevation  of  7000 
feet. 

Having  completed  our  season's  work,  I  came  out  down  the  Bed 
river  through  Tongking,  with  nothing  worth  recording  except  the  great 
kindness  and  hospitalily  I  received  from  French  officers  wherever  I 
stopped  on  my  way  down. 

Although  we  had  accomplished  a  good  deal  of  work,  much  still 
\  remained  to  be  done.  Accordingly,  Major  Davies  and  I  started  again 
in  November,  1899,  and  for  three  months  we  surveyed  the  remaining 
important  routes,  avoiding  as  far  as  possible  going  over  roads  which  we 
had  already  surveyed,  but  connecting  with  our  previous  surveys  when- 
ever we  could  manage  it.  One  incident,  though  I  laughed  at  it  at  the 
time,  seems  curious  now  by  the  light  of  later  events.  One  day,  on  the 
march,  I  met  a  Chinese  coolie  whom  I  had  employed  to  carry  my 
theodolite  the  previous  year.  We  entered  into  conversation  through 
my  interpreter,  and  presently  I  dropped  out  of  the  conversation,  and 
the  two  conversed  in  low  whispers.  When  they  had  finished  I  in- 
quired what  the  man  had  been  saying.  '*  Sir,"  he  said,  "  take  my  advice 
— get  out  of  China  as  quick  as  you  can.  This  year  will  be  a  bad  year 
for  foreigners  in  China."  This  was  in  January ;  the  troubles  in  North 
China  commenced  in  May. 


YANGTSE  RIVER  AT  SHIH-KU. 
{From  a  pJiotograph  by  the  late  Capt.  ^S'alt3-Jones.) 
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(From  a  photograph  by  the  late  Capl.  Walls-Jontt.) 
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I  arrived  in  YunDan-fn  on  the  same  day  that  Major  Da  vies  reaohed 
Pg^h-fiL  This  was  by  arrangement,  in  order  to  oonnect  these  places  by 
a  telegraphic  longitude;  then,  while  Davies  moved  np  to  Ynnnan-fa, 
I  marohed  by  a  ronndabout  way  to  Tsn-hsinng-fn,  whioh  was  the  last 
telegraph  office  I  had  succeeded  in  connecting  with  Burma  the  previous 
season.  By  simultaneous  observations  at  these  two  places  we  completed 
our  longitudes.  We  then  by  separate  rentes  crossed  the  Yangtse  into 
Seohuan,  and  headed  north-west  into  Chinese  Tibet.  The  officials, 
after  protests  that  they  had  never  heard  of  the  places  we  wanted  to  go 
to,  and  that  there  were  no  roads  there,  and  anyhow  the  roads  were 
infested  by  robbers,  let  us  go  on  our  way.  Oar  escort  gradually 
dwindled  away,  then  finally  disappeared,  and  we  were  allowed  to  find 
our  way  westwards  as  best  we  could.  There  is  little  or  no  sign  of 
Chinese  authority  in  these  semi-independent  states.  From  Yunning  a 
young  lama  was  sent  to  guide  me  to  Chungtien ;  even  with  his  help 
I  did  not  find  the  inhabitants  very  hospitable.  Car  lama  would 
arrange  for  us  to  put  up  in  a  headman's  house ;  the  owner  would  say, 
''Stay,  by  all  means,  but  there  is  a  much  better  place  a  mile  or  so 
farther  up  the  valley,  which  will  just  suit  you."  On  we  used  to  go,  to 
find  no  house  at  all  of  any  kind.  Having  been  tricked  twice  in  this 
way,  I  knew  better,  and  stayed  in  the  best  place  I  could  find  towards 
evening.  Major  Davies  and  I  had  agreed  to  meet  on  March  27  at 
Atuntzu.  We  had  not  expected  that  the  snow  would  lie  so  deep  on  the 
passes,  and  on  the  26tb,  when  22  miles  from  Atuntzu,  I  found  myself 
blocked  by  snow,  after  making  only  4  miles  progress  in  two  days.  I 
was  also  in  difficulties  as  to  foot-gear,  .the  most  important  part  of  a 
traveller's  equipment.  I  had  started  with  three  pairs  of  boots,  but  some 
scoundrel  had  stolen  a  bag  the  day  I  left  Bhamo,  which  contained, 
amongst  other  things,  two  right-foot  boots.  In  two  months  I  had  nearly 
worn  out  my  one  pair,  and  then  took  to  wearing  Chinese  sandals ;  these 
were,  however,  utterly  unsuited  for  snow,  and  later  on  we  all  wore 
Tibetan  boots.  On  the  27th,  thinking  Major  Davies  might  be  waiting 
in  Atuntzu,  I  got  a  Tibetan  guide,  and  with  one  of  my  Chinese  coolies, 
by  starting  at  5  a.m.,  reached  Atuntzu  at  7  p.m.,  only  to  find  Major 
Davies  not  there.  I  put  up  in  a  little  house,  where  I  was  made  most 
comfortable,  rested  the  following  day,  as  my  men  were  suffering  from 
snow-blindness.  Beturning  to  my  camp  in  two  marches,  I  met  Major 
Davies  on  my  arrival.  He  had  met  with  worse  snow  than  myself. 
Fortunately,  a  caravan  went  up  the  pass  that  day  and  trod  down  a 
path,  which  we  followed  next  morning,  and  with  great  difficulty  and 
the  loss  of  two  mules  we  managed  to  reach  Atuntzu,  where  Major 
Manifold,  i.m.s.,  joined  us  a  few  days  later,  and  completed  our  party. 
We  now  sent  back  to  Burma  our  spare  baggage,  surveyors,  and  Chinese 
followers,  and  started  for  the  headwaters  of  the  Irrawadi,  following  at 
first  Prince  Henry  of  Orleans'  route.    We  were,  however,  stopped  by  the 
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snow  in  the  pass  leading  from  the  Mekong  valley  to  the  Sal  wen ;  and 
as  all  passes  westwards  were  in  a  similar  condition,  we  spent  a  month 
nsefully  in  marching  np  to  Batman g  and  then  down  south  again  to 
Yerkalo,  where  we  made  onr  second  attempt.  This  time  we  were  stopped 
in  a  more  exciting  manner  :  our  hovering  ahout  had  put  the  Tibetans 
across  the  frontier  on  their  guard.  We  reached  the  Mekong  late  one 
evening  at  the  site  of  a  rope  bridge.  These  bridges  are  simple.  A  single 
rope  runs  each  way  across  the  river,  the  starting-point  being  higher 
than  the  point  of  arrival ;  on  this  are  small  wooden  runners,  to  which 
the  passenger  or  baggage  is  attached.  On  letting  go,  one's  own  weight 
carries  one  across. 

We  secured  four  small  runners,  and  crossed  ourselves,  two  servants, 
three  Gurkhas,  and  some  of  our  baggage;  unable  to  obtain  larger 
runners,  we  could  not  cross  our  mules,  so  left  our  remaining  four 
Gurkhas  to  guard  them.  On  our  bank  there  was  a  small  house,  from 
which  the  hillside  went  towering  up  above  our  heads.  We  did  not 
anticipate  any  trouble,  as  we  were  in  Chinese  territory,  but  while  we 
were  having  dinner,  we  heard  shouts  from  the  further  side;  running 
out  to  see  what  was  up,  we  went  straight  into  a  band  of  about  twenty 
lamas,  who  had  crept  down  and  out  the  rope  by  which  we  had  been 
crossing.  After  a  short  rough  and  tumble  they  cleared,  leaving,  how- 
ever, one  of  our  Gurkhas  very  badly  wounded — his  head  laid  open 
with  a  stone,  and  a  gunshot  wound  in  his  mouth.  We  had  an  exciting 
watch  that  night ;  expecting  an  attack,  we  made  a  barricade  of  sacks 
of  salt.  However,  no  attack  was  made,  though  we  heard  talking  most  of 
the  night  on  the  hillside. 

Next  morning,  while  we  were  trying  to  get  one  of  our  mulemen 
across  to  act  as  interpreter,  the  Tibetans,  numbering  about  400,  lining 
the  hillside  above  us  and  the  spurs  in  front  and  behind,  opened  fire. 
This  did  no  damage,  and  after  firing  an  hour,  to  which  we  made  no 
reply,  a  deputation  was  sent  forward  asking  us  to  retire  across  the  river. 
Encumbered  by  our  wounded  Gurkha,  and  unable  to  get  our  mules 
across,  this  was  the  only  course  open  to  us.  As  soon  as  we  agreed,  they 
came  forward  and,  in  a  most  friendly  way,  helped  us  to  get  across. 
Major  Manifold's  bedding  fell  off"  the  rope  in  mid-stream,  but  the  Tibetans 
fished  it  out  of  a  backwater. 

It  being  now  too  late  in  the  year  to  make  any  further  attempt  to  get 
across  into  the  Salwen  valley,  owing  to  the  imminence  of  the  rainy 
season,  we  made  up  our  minds  to  strike  across  Tibet  to  Tachien-lu,  and 
so  on  to  the  Yangtse.  The  first  part  of  our  journey  took  us  about  a 
month,  and  a  very  rough  time  we  had.  Each  pass  we  crossed  cost  us 
the  lives  of  some  of  our  mules,  one  of  our  Gurkhas  was  drowned  in  the 
river  at  Litang,  and  we  were  all  fairly  worn  out  when  we  reached 
Tachien-lu.  The  Gurkha  who  was  drowned  had  been  with  me  for  over 
Bix  months ;  they  had  all  served  us,  as  Gurkhas  always  do,  faithfully  and 
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well.  Stolid  little  men  I  On  the  evening  of  the  death  of  his  comrade, 
the  havildar  came  and  sainted  to  make  his  nightly  report,  *'  All  oorrect, 
sir,  except  one  rifle,  twenty  rounds  of  ammunition,  and  one  private 
soldier  lost  in  the  river.**  Another  man,  Maidan  Singh,  did  me  good 
service.  One  night  I  had  dropped  off  to  sleep,  after  having  had  fever 
all  day,  when  I  was  awoke  by  a  frightful  row  in  the  inn  yard.  Stepping 
ont  to  see  what  was  np,  I  fonnd  my  mulomen  engaged  in  an  ngly  fray 
with  some  other  Chinese.  Maidan  Singh  was  standing  by  my  side. 
^Maidan  Singh,"  I  said,  "  I  had  just  got  to  sleep,  when  these  scoundrels 
woke  me  with  their  noise."  "  Sahib,'*  he  said, "  it  is  a  very  great  shame.'* 
With  that  he  went  straight  at  the  Chinese  with  a  short  heavy  stick  in 
his  hand,  knocked  one  senseless  into  the  pig's  trough,  and  drove  the 
others  ont  of  the  yard.  Shortly  after,  as  I  was  going  to  sleep  again, 
I  heard  Maidan  Singh  alternately  cursing  the  man  in  Hindustani  for 
distarbing  me,  and,  in  very  broken  Chinese,  trying  to  persuade  him  to 
drink  some  water,  and  soothing  him. 

Six  very  rough  marches  brought  us  to  Yachau,  meeting  continuous 
streams  of  coolies  carrying  enormous  loads  of  tea  for  Tibet,  one  man 
particularly  carrying  at  least  350  lbs.  and  doing  daily  marches.  Wo 
then  floated  GO  miles  down  stream  on  a  raft  to  Chia-ting-fii,  where 
we  changed  into  a  boat.  Just  as  we  were  leaving,  we  received  a 
message  from  a  missionary  at  Yachau  that  he  had  received  a  telegram 
to  the  effect  that  the  legations  at  Peking  were  being  besieged,  and  that 
there  was  a  general  massacre  of  Europeans  going  on  throughout  China. 
This  was  cheerful  news;  we  were  nine  armed  men,  and  had  some  1800 
miles'  river  journey  before  we  could  roach  Shanghai.  Five  days  in  this 
boat  took  us  to  C^hungking,  the  only  noticeable  incident  being  that  news 
of  our  coming  had  evidently  been  sent  on  by  the  officials,  and  at  each 
town  wo  passed,  where  our  escort  of  two  Chinese  soldiers  was  changed, 
a  boat  was  waiting  in  mid-stream,  enabling  us  to  change  our  escort 
without  having  to  land,  obviously  to  keep  our  passage  down  river 
unknown  to  the  general  populace.  We  approached  Chungking,  an 
enormous  town,  with  an  unpleasant  doubt  as  to  our  reception.  How- 
ever, we  found  the  situation  there  fairly  satisfactory.  The  English 
Consul  thought  that  we  might  escort  the  women  and  children  down 
river,  but  after  several  days'  delay,  only  two  families  could  be  persuaded 
to  come.  We  reached  Ichang  down  the  Yangtse  gorges  without  mishap, 
and  from  there  our  journey  by  steamer  was  simple. 

Our  journeys  in  China  differed  from  most  previous  ones  in  that  wo 
were  primarily  surveyors;  we  have,  therefore,  been  able  to  produce 
accurate  maps  of  nearly  the  whole  of  Yunnan.  We  have  so  surveyed 
and  examined  the  province  that  in  future  any  one  interested  in  the 
subject  of  railways  in  that  part  of  the  world  can  bring  forward  pro- 
posals based  on  better  information  and  with  more  detail  than  the 
well-known  consul  in  San  Toy^  who  applied  to  a  Chinese  official  for  a 
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coDoession  for  a  railway  with  a  sobool  atlas  in  his  hand,  saying,  *'  Your 
Exoellency,  we  propose  to  bnild  a  railway  from  here  to  there,  with  a 
tunnel  here  and  a  bridge  there,  a  viaduct  here  and  another  tminel 
there."  

Before  the  reading  of  the  paper,  the  President  said :  We  have  with  us  this 
evening  one  of  the  members  of  the  survey  party  who  has  been  exploring  the 
province  of  Yunnan  in  China,  a  very  interesting  and  valuable  piece  of  work,  and 
1  feel  sure  that  the  paper  he  is  about  to  read  to  us,  with  its  illustrations,  will 
be  interesting.    I  now  call  upon  Captain  Kyder  to  read  his  paper. 

After  the  reading  of  the  paper : — 

Major  Da  vies:  Having  had  the  pleasure  of  being  associated  with  Captain 
Kyder  in  two  years*  exploration  work  in  Western  China,  I  should  like  to  say  how 
very  much  our  expeditions  are  indebted  to  the  work  done  by  Captain  Ryder  and 
by  the  native  surveyors  of  the  Survey  of  India  who  worked  under  him.  I  should 
also  like  to  say  a  few  words  about  the  proposed  Yunnan  railway  which  Captain 
Ryder  referred  to.  I  think  it  is  a  scheme  about  which  there  has  been  a  good 
deal  of  misapprehension,  and  on  which  a  great  many  hasty  judgments  have  been 
passed,  based  on  very  insufficient  information.  There  have  been  several  travellers 
in  Yunnan  during  the  last  thirty  years,  many  of  them  very  clever  and  capable 
observers,  and  their  opinions  have  been  naturally  much  sought  after  by  those 
interested  in  this  subject ;  but  I  think  it  must  be  remembered  they  did  not  go 
out  to  Yunnan  primarily  for  the  purpose  of  investigating  ndlway  schemep,  and 
it  was  not  their  special  business  to  test  the  feasibility  of  a  railway  line  through 
Yunnan.  Also  in  some  cases  they  have  expressed  opinions  which  have  been 
very  widely  held,  which  really  have  nothing  whatever  to  do  with  the  proposed 
line.  For  instance,  Mr.  Baber  of  the  Chinese  Consular  Service,  whose  writings 
combine  in  a  marvellous  manner  the  amusing  and  the  instructive,  makes  two 
remarks  which  have  been  very  much  quoted.  Speaking  of  the  very  high  range 
between  the  Sal  ween  and  the  Shweli,  he  says,  **  If  British  trade  ever  adopts  this 
track,  I  shall  be  delighted  and  astonished  in  about  equal  proportions.'*  Further 
on,  when  discussing  the  subject  more  generally,  he  says,  "  By  piercing  half  a 
dozen  Mont  C^nis  tnnnels  and  erecting  a  few  Menai  bridges,  the  route  between 
Burma  and  Yunnan  Fu  might  doubtless  be  very  much  improved."  These  two 
remarks,  I  think,  have  had  great  influence  on  people  who  have  not  studied  the 
subject  very  deeply,  and  have  induced  them  to  think  that  the  railway  scheme  is 
quite  impracticable.  I  quite  agree  with  the  truth  of  both  these  remarks  of  Baber's ; 
the  only  thing  is,  they  do  not  apply  to  the  railway  at  all — they  refer  to  the 
road  which  goes  westward  from  Momien  through  Ta-li-fu,  whereas  the  present 
proposed  railway  comes  into  Yunnan  from  quite  a  different  direction.  Indeed, 
only  half  a  page  lower  down  Baber  himself  recommends  as  a  probable  line  for 
a  railway  the  very  route  which  has  now  been  adopted.  To  quote  another  instance 
of  a  rather  poor  argument  against  this  railway.  In  a  book,  published  as  lately 
as  last  year,  which  devotes  a  chapter  to  the  subject  of  railway  extension  from 
Burma  into  Yunnan,  I  came  across  the  astounding  statement  that  no  coal  has 
been  found  in  Yunnan.  Now,  as  a  matter  of  fact,  coal  exists  almost  all  over  the 
province,  and  there  are  many  large  districts  of  Eastern  Yunnan  in  which  hardly 
anything  is  used  for  fuel  but  coal,  which  is  all  obtained  from  local  mines.  Of 
course,  I  quite  understand  that  there  may  be  differences  of  opinion  as  to  the  oom« 
mercial  value  of  a  line  through  Yunnan,  but  I  hope,  in  future,  opinions  will  not 
be  based  upon  misapplied  quotations  or  upon  such  very  inaccurate  information  as 
that  which  I  have  just  quoted. 
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As  to  the  work  we  did  in  Western  China,  the  most  important  part  of  it  is 
undoubtedly  the  preliminary  railway  surrey  which  was  carried  out  by  Captun 
Watts  Jones  and  Gaptain  Hunter,  both  officers  of  the  Royal  Engineers.  Gaptiun 
Watts  Jones,  I  am  sorry  to  say,  lost  his  life  afterwards  in  the  cause  of  explora- 
tion in  China.  The  line  they  surveyed  certainly  presents  great  difficulties,  but 
it  is  a  practicable  line  that  could  be  made.  Besides  the  actual  survey,  the  other 
members  of  the  Expedition  split  up  and  took  different  routes,  so  as  to  get  in  as 
much  work  as  possible,  and  made  a  fairly  thorough  exploration  of  the  province  of 
Yunnan.  Of  the  eighty-four  official  cities  of  Yunnan,  we  visited  all  but  three ; 
10 1  think  we  may  claim  to  have  some  knowledge  of  the  province  and  of  its  resources. 
As  to  the  mineral  wealth  of  Yunnan,  I  do  not  think  there  has  ever  been  any  doubt. 
We  certainly  came  across  mines  everywhere,  and  all  sorts  of  mines — ^gold,  silver, 
lead,  tin,  iron,  copper,  zinc,  coal — and  even  with  the  present  poor  appliances  that 
the  Chinese  have  for  working  these  mines,  they  make  them  pay.  To  give  an 
instance  of  the  sort  of  way  in  which  they  work  their  mines,  one  of  our  party  who 
visited  a  gold-mine  found  them  crushing  the  quartz  with  a  sort  of  large  wooden 
instrument,  which  is  used  in  that  country  for  husking  rice.  This  was  the  only 
appliance  they  had  for  crushing  gold  quartz.  The  agricultural  resources  of 
Yunnan,  too,  are  not  to  be  altogether  despised.  Earlier  travellers  saw  the  pro- 
vince when  it  was  just  recovering  from  the  efifects  of  the  Panthay  rebellion,  and 
I  think  all  the  members  of  our  expeditions  have  at  different  times  remarked  to  me 
that  the  poverty  of  Yunnan  has  been  much  exaggerated.  As  to  whether  this 
line  will  pay,  it  will  be  still  rather  an  open  question ;  but  I  think  the  Yunnan 
company,  with  the  assistance  of  experts  on  matters  of  this  sort,  will  now  be  able 
to  decide  whether  it  can  be  made  as  a  commercial  speculation  or  not.  I  regret 
that  I  cannot  enter  fully  into  the  pros  and  cons  of  the  Yunnan  railway,  as  the 
question  is  largely  a  political  one  which  cannot  be  discussed  beforo  this  Society. 
There  is,  however,  one  suggestion  about  railways  that  1  should  like  to  make,  and 
that  is,  that,  as  a  beginning  of  railways  in  Western  China,  a  line  should  .be  made 
from  Chung-king  or  some  other  point  on  the  Yangtse  up  to  Ch'eng-tu,  a  very 
large  city,  the  capital  of  Sechuan.  This  is  a  line  that  was  originally  proposed 
and  surveyed  by  Captain  Watts  Jones,  who  had  a  high  opinion  of  it,  and  thought 
it  was  a  line  that  would  pay  at  once.  His  opinion  has  now  been  endorsed  by 
Major  Manifold,  who,  with  Captain  Hunter,  has  lately  been  making  some  very 
thorough  surveys  through  the  whole  of  Central  and  Eastern  Sechuan,  and, 
if  I  might  bo  allowed  to  suggest,  I  should  say  that  would  be  the  line  that  should 
be  the  first  to  be  made  of  the  railway  lines  in  Western  China.  That  once  made, 
I  think  extensions  of  it  would  follow  very  easily.  Sechuan  is  nothing  like  as 
hilly  a  province  as  Yunnan,  and  it  is  a  very  rich  province.  It  is  certainly  the 
largest  and  most  populous  province  in  China ;  it  is  also  considered  the  richest.  I 
think,  by  beginning  there,  it  would  give  the  promoters  of  the  scheme  an  idea  of 
what  railways  in  Western  China  would  turn  out  like.  And  eventually  it  might 
be  carried  from  there  backward  through  Yunnan.  The  Yunnan  railway  is  a 
very  large  business,  and  its  construction  may  be  delayed,  but  I  cannot  help  think- 
ing that  a  line  which  makes  a  great  highway  between  India  and  China  will 
eventually  become  an  accomplished  fact. 

Sir  Thomas  Holdioh  :  It  is  little  that  I  can  add  to  this  interesting  paper  that 
we  have  heard  .to-night  about  a  country  in  which,  unfortunately,  I  have  never 
travelled  myself.  But  I  am  glad  of  this  opportunity  to  welcome  an  officer  from 
the  department  with  which  I  was  so  long  associated  in  India,  who,  more  fortunate 
than  his  brother  officer  and  survey  comrade.  Captain  Watts  Jones,  has  returned 
here  to  England  to  tell  us  the  story  of  what  he  did  in  that  distressful  country. 
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China.    There  are  one  or  two  points  that  have  struck  mo  in  relation  to  his  work. 
In  the  first  place,  the  extent  of  it,  and,  in  the  next  place,  the  energy  with  which 
it  was  carried  through.    I  think  that  if  we  remember  back  not  so  very  long  ago 
—well,  within  my  memory — as  to  how  much  we  knew  of  those  countries  which 
lie  beyond  the  borders  of  India,  we  shall  be  struck  at  once  With  the  immense 
extent  in  late  years  of  those  geographical  surveys  which  have  been  carried  out  on 
scientific  lines  in  the  [same  manner  that  Captain  Byder  with  Major  Davies  have 
carried  out  their  surveys  in  Western  China.    I  can  remember  the  time  when  the 
rugged  line  of  frontier  hills  beyond  the  Indus  not  only  bounded  our  horizon  in 
that  direction,  but  was  absolutely  at  the  time  the  limit  of  our  geographical  know- 
ledge.   We  knew  a  little  of  what  lay  beyond  them,  but  of  what  was  in  them  we 
knew  nothing.    We  knew  something  of  the  passes  and  the  roads  that  ran  through 
them,  but  of  the  hills  themselves  and  of  the  villages  we  knew  nothing.    All  that 
country  where  the  present  campaign  is  being  carried  on  was  an  absolute  blank. 
And  now,  how  is  it  at  present  ?    We  have  carried  these  geographical  surveys  well 
into  Eastern  Persia,  we  have  carried  them  to  a  junction  with  Russian  territory  on 
the  north ;  and  now,  thanks  to  Major  Davies  and  Captain  Byder,  they  extend  well 
into  China  on  the  east.    And  yet,  as  Captain  Byder  has  told  you,  there  is  a  very 
large  future  before  us.     We  cannot  say  that  we  are  within  anything  like  measur- 
able distance  of  the  end.     There  is  a  large  future  for  work  of  this  nature ;  but  the 
success  of  such  survey  work — the  success  of  Colonel  Bennie  Taylor  and  Captain 
Byder  lately  in  another  field  in  China,  and  of  Major  Close  and  Captain  Jansen  in 
the  Transvaal,  and  of  other  officers  whom  I  could  mention  in  other  parts  of  the 
world,  all  working  on  the  same  system — should,  I  think,  at  least  assure  us  that 
that  system  is  a  sound  one,  and  may  safely  be  commended  to  the  consideration 
of  those  many  half-developed   institutions  which  are  rapidly  springing  up  in 
England  in  the  cause  of  geographical  education.    We  were  all  much  interested, 
of  course,  in  hearing  what  Major  Davies  and  Captain  Byder  had  to  say  about  the 
chances  of  the  connecting  link  between  Burma  and  China  in  the  matter  of  rail- 
ways, and  it  is  quite  clear,  I  think,  from  what  they  have  said,  that,  in  their 
oiiinion  at  any  rate,  the  engineering  difficulties  are  not  insurlnoun table.    But  they 
have  said  nothing  about  that  larger  question,  which  probably  will  interest  the 
public  very  much  in  the  future,  as  to  whether  it  is  not  rather  competition  than 
construction  which  will  bar  the  way  to  that  connection  ever  being  practically 
useful ;  whether  the  great  waterways  of  China,  which  you  have  seen  pretty  well 
phown  in  the  map  which  Captain  Byder  has  placed  on  the  screen,  whether  that 
magnificent  system  of  waterways  and  the  easy  possibilities  of  traffic  which  exists 
thereby,  will  ever  be  ousted  or  competed  against  by  railway  traffic — that  is  a  very 
large  question,  perhaps  too  large  for  one  to  enter  on  here.     But  I  would  merely 
point  out  that,  for  a  matter  of  that  sort,  it  is  well  to  turn  to  history,  and  I  think 
it  will  be  found  that  under  similar  circumstances  elsewhere,  at  any  rate  so  far  as 
I  have  been  able  to  see,  wherever  there  has  been  competition   between  water 
carriage  and  railway  carriage,  under  those  circumstances  the  railway  has  invari- 
ably won.    Well,  gentlemen,  I  add  no  more ;  I  merely  wish  to  offer  my  congratu- 
lations to  Colonel  Bennie  Taylor,  to  Major  Davies,  and  to  Captain  Byder  for  the 
splendid  work  that  they  have  done  in  China,  and  to  Captain  Byder  for  his  most 
excellent  i)aper  to-night. 

Mr.  Fred.  W.  Carey  :  As  I  have  only  lately  returned  to  England  from  that 
part  of  China  which  Captain  Byder  has  just  described  so  clearly  to  us,  I  am  able 
to  say  that  his  impressions  of  the  country  through  which  he  travelled  are  what 
one  would  expect  from  an  unprejudiced  observer.  My  own  journeys  in  Yunnan, 
during  the  last  seven  years,  were  confined  to  thu  southern  and  extreme  south- 
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western  purtioDa  of  that  province,  i.e,  the  neighbourhood  of  Szemao  and  the  Ghine»e 
Shan  States;  and  I  notice  that  Captain  Kyder  has  said  little  or  nothing  about  the 
extraordinary  number  and  variety  of  hill  tribes  one  meets  with  in  Yunnan. 
During  mj  stay  there  this  was  a  subject  that  interested  me  very  much.  In  every 
little  market,  as  one  travels  along,  one  sees  different  tribes  of  hill  people,  wearing 
curious  costumes  and  speaking  each  their  own  dialect.  The  Chinese,  with  their 
characteristic  contempt  for  all  alien  races,  can  give  no  account  of  these  numerous 
tribes.  They  distinguish  each  by  some  more  or  less  opprobrious  nickname,  and 
sre  content.  I  remember  the  indignant  answer  I  received  from  one  Chinese 
gentleman  when  I  asked  him  if  he  could  speak  the  Shan  language.  "  Do  you 
take  me  for  a  wretched  barbarian  ?  *'  said  he,  or  words  to  that  effect. 

I  quite  agree  with  Captain  Byder  that  the  question  of  railways  in  Western 
China  id  a  political  one ;  and  I  think  those  who  clamour  for  the  construction  of 
railways  in  China  are  apt  to  forget  that  it  does  not  form  part  of  the  British 
Empire,  and  that  such  undertakings  cannot  be  peacefully  carried  through  until 
the  Chinese  themselves  are  convinced  of  their  utility  and  necessity.    That  day,  I 
venture  to  predict,  is  not  so  very  far  distant.    Grood  roads  are  sadly  needed  in 
Yunnan,  but  road-making  under  official  supervision  would  mean  heavy  taxes  on 
the  inhabitants  and  passing  traders,  and  of  the  two  evils  the  people  at  present 
prefer  bad  roads.    With  regard  to  the  opium  cultivated  in  Yunnan,  I  should  like 
to  make  a  few  remarks.    Many  people  in  this  country  still  hold  the  opinion  that 
Indian  opium  is  being  forced  on  the  Chinese  against  their  will.    They  even  believe 
that  the  cultivation  of  opium  is  prohibited  throughout  the  Chinese  Empire — 
indeed,  I  saw  a  statement  to  this  effect  quite  recently  in  a  well-known  paper. 
This  is  not  true,  for  in  Yunnan,  at  any  rate,  the  cultivation  of  the  poppy  has  been 
encouraged  by  the  officials  for  fiscal  reasons.     Chinese  tradition  states  that  opium - 
smoking  first  took  its  rise  in  that  province,  and  one  account  says  that  opium  has 
been  produced  there  since  the  year  1760.     The  annual  output  at  present  is  not 
far  short  of   5500   tons,  whilst  in  the  neighbouring  province  of  Sechuan  it  is 
considerably  more.     As  Indian  opium  (none  of  which  ever  finds  its  way  into 
Yunnan)  is  handicapped  by  an  exceedingly  heavy  import  duty,  it  is  not  too  much 
to  expect  that  in  a  few  years'  time  the  native  will  oust  the  foreign  article  from 
the  Chinese  market.    The  opium  question,  as  far  as  England  is  concerned,  will 
then  die  a  natural  death.     The  opium  bowl  used  by  the  Chinese  originated  in 
Yunnan,  and  even  now  the  bowls  manufactured  at  Linan,  Mengtsz,  and  Semao 
are  in  great  demand  all  over  the  south  of  China.    Nearly  every  woman  in  Yunnan 
can  spin  cotton,  and  in  every  village  one  sees  the  old-fashioned  wooden  loom  at 
work  weaving  cotton  cloth,  with  which  all  the  poorer  classes  clothe  themselves. 
Before  the  Panthay  rebellion  the  province  was  the  centre  of  a  big  silk  industry. 
Now,  however,  only  a  very  little  silk  is  produced  in  Yunnan.     The  Yunnancse 
are  essentially  of  a  most  peaceful  disposition,  and  1  am  sure  Captain  Ryder  will 
bear  me  witness  when  I  say  that,  as  a  rule,  Europeans  are  treated  with  friend- 
liness and   respect.     The  country  people  I  alwa}'s  found   most  hospitable,  but 
particularly  so  when  I  was  unaccompanied  by  any  Chinese  soldiers,  who,  when 
acting  as  escort  to  Europeans,  in  their  zeal  are  apt  to  be  too  overbearing. 

Dr.  Logan  Jack  :  Having  recently  come  from  pretty  nearly  the  same  country 
which  was  traversed  by  Captain  llyder  and  his  companions,  1  should  like  to  say 
first,  that  it  is  impossible  to  overestimate  the  value  of  such  accurate  observations 
as  have  been  made  by  these  gentlemen.  There  is  nothing  to  be  compared  with 
them  so  far  in  the  history  of  the  exploration  of  China.  In  the  adjoining  room, 
1  would  invite  the  attention  of  members  of  tlie  Society  and  visitors  to  a  Chinese 
map  of  that  district,  especially  of  the  province  of  Sechuan,  and  it  will  be  seen 
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what  a  very  great  differeDce  there  is.     That  map  is  a  mere  diagram  showing 
the  relations  of  the  principal  rivers  to  one  another,  and  showing  them  accurately, 
in  so  far  that  each  river  falls  in  on  the  right  or  left  bank  of  the  principal  river  as 
it  ought  to  do;  but  a  matter  of  50  or  100  miles  error  is  nothing  whatever  in 
Chinese  maps.    I  do  not  think  that  this  map  we  have  seen  to-night  can  be  the 
one  to  which  Captain  Byder  has  referred  as  that  to  which  people  who  venture  in 
future  to  discuss  Chinese  railway  projects  must  turn,  because  in  this  map  (which 
may,  perhaps,  only  be  an  unfinished  proof)  not  even  the  author's  route  is  laid 
down.    But  that  map  is,  no  doubt,  available.    It  is,  I  suppose,  in  the  hands  of  the 
Indian  Government,  and  also  in  the  hands  of  the  Tunnan  Company,  and  will  be 
issued  in  the  course  of  time.    When  it  is  available,  we  shall  have  made  an  inmiense 
advance  on  anything  which  has  hitherto  been  in  our  hands.  I  am  aware  that  the 
question  of  railways  from  India  to  China  is  a  question  which  becomes  a  political 
one,  and  therefore  is  not  open  to  discussion  in  this  Society ;  but  the  question  of  the 
practicability  of  railway  construction  is  an  academic  one  on  which  we  may  form  our 
opinions,  and  we  may  be  aided  in  forming  such  opinions  by  the  surveys  of  Captain 
B}der  and  his  companions,  when  they  are  in  our  hands.    I  gathered  fix>m  his 
remarks  that  there  is  at  least  one  practicable,  though  difiScult  route,  for  a  rail- 
way, and  I  gather  from  other  sources  that  the  railway  being  constructed  by  the 
French  towards  Tunnan  is  by  no  means  deficient  in  engineering  difficulties,  and 
possibly  they  are  as  great  on  that  line  as  they  will  be  on  the  proposed  line  from 
the  Irrawadi,  which  may  be  completed  some  day  or  other.    I  believe,  for  my  part^ 
that  the  Chinese  themselves  in  that  district  are  fully  aware  of  the  value  of  that 
trade-route  to  them«    Again  and  again,  in  the  last  two  or  three  hundred  yearF, 
they  have  attempted  to  get  what  the  Scotch  lairds  used  to  call  *'  a  grip  of  the 
sea ; "  that  is,  they  have  attempted  to  secure  a  port  at  Irrawadi  at  the  head  of  the 
navigation.    It  was  only  a  very  few  years  before  the  British  occupation  of  Upper 
Burma  that  the  last  attempt  on  Bbamo  was  made,  and  the  Chinese  actually  held 
the  town  for  some  time  under  very  romantic  circumstances.     As  to  the  amount 
of  traffic  along  those  lines,  I  think  It  has  been  considerably  underestimated.    I 
met,  in  the  course  of  a  journey  from  Chengtu  and  up  by  the  Tibetan  border,  down 
the  Yangtse  and  across  the  Mekong  and  Salwen  to  the  Irrawadi,  enormous  trains 
of  mules  and  packers,  hundreds  of  them  two  or  three  times  a  day,  and  each  mule 
will  carry  at  any  rate  a  couple  of  hundred  pounds.     Ten  of  them  will  carry  a  ton, 
and  that  traffic  is  carried  on  in  the  face  of  all  the  difficulties  which  are  insepar- 
able  from  the  indescribably  bad  condition  of  Chinese  roads.    These  roads  were 
paved  hundreds  of  years  ago  in  some  instances,  have  been  washed  away  and  never 
repaired,  and  are  carried  without  grading,  by  means  of  flights  of  steps,  up  and 
down  the  mountain-sides.    In  spite  of  all  that.  Western  and  American  produce, 
in  the  shape  of  cotton,  tobacco,  condensed  milk  and  kerosine,  find  their  way  over 
long  distances  into  the  interior  of  Sechuan,  and  if  these  difficulties  were  lessened 
— if  a  railway  existed — then  I  have  no  doubt  the  volume  of  the  trade  would  be 
enormously  increased.    As  to  the  population,  Yunnan  was  almost  depopulated 
during  the  Mohammedan  rebellion,  and  there  are  traces  of  that  depopulation  on 
every  hand.     But  it  is  patent  to  every  traveller  who  passes  through  the  country 
that  it  is  being  repopulated  by  immigration  from  other  provinces  and  by  the 
natural  increase  in  a  country  where  there  is  plenty  of  room  to  spread  out.   Captain 
Ryder  has  told  us  that  among  the  lamas  he  met  with  a  great  deal  of  hostility. 
I  must  confess  that  surprised  me  considerably,  because  my  experience  amongst 
the  lamas,  where  I  was  often  a  guest  of  the  priests,  was  very  much  more  pleasant, 
and  I  found  them  extremely  courteous  and  amiable.    It  has  just  struck  me  as 
possible  that  the  display  of  a  foreign  armed  force  in  this  expedition  may  have  had 
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somethiDg  to  do  with  the  hostiKty  which  Major  Davies  and  Captain  Ryder  and 
their  party  met  with.  At  all  events,  in  my  case  the  lamas  were  exceedingly 
kind  and  courteous,  and  nothing  could  exceed  their  hospitality.  I  do  not  wish, 
at  this  late  hour,  to  trespass  further  on  your  time,  hut  I  am  glad  to  have  had  this 
opportunity  of  thanking  Captain  Byder  for  this  most  interesting  paper,  and 
I  am  sure  we  shall  all  especially  welcome  those  maps  when  we  do  ultimately 
see  them. 

Mr.  John  Hallidat  :  I  did  not  expect  to  be  asked  to  speak  this  evening,  and  I 
really  have  very  little  to  add  to  the  able  address  which  Captain  Ryder  has  given 
OS,  and  which  Major  Davies  has  also  given  u^,  and  Dr.  Jack.  I  suppose  I  am 
called  upon  as  I  have  something  to  do  with  the  Yunnan  Company,  which  is 
practically  one  of  my  babies,  and  it  has  paid  all  the  expenses  of  this  Expedition, 
and  even  the  wear  and  tear  of  the  survey  instruments  which  were  used.  I  would 
impress  upon  the  audience  that  they  should  not  take  their  ideas  of  Yunnan  from 
those  photographs.  You  will  have  observed  the  terraces  were  as  precipitous  as 
the  mountains  all  round  the  valleys,  sbowiog  that  the  photographs  do  not  do 
justice  to  the  country  as  a  railway  country.  The  surveys  which  we  have  from 
Captidn  Watts  Jones,  in  which  he  has  delineated  the  superficial  and  the  horizontal 
outline  of  the  country,  show  no  very  bad  country  whatever,  except  a  few 
miles  between  Yunnan-fu  and  the  Yangtse  valley.  It  is  not  more  difficult  than 
the  nulways  in  the  Rocky  mountains.  There  are  no  impracticable  engineering 
problems.  The  biggest  mountain  which  stands  in  our  way  at  present  is  the 
Oiinese  Government,  for  they  have  never  confirmed  the  concession  which  our 
Gbvemment  imagined  they  had  secured.  Four  or  five  years  ago,  when  this 
company  was  started  and  the  survey  began,  the  Foreign  Office,  the  War  Office, 
the  India  Office,  and  the  Burma  Railways,  all  combined  to  encourage  us  to  make 
the  survey.  But  I  am  afraid  there  is  very  little  chance  of  any  railway  being  made 
for  many  years.  The  trade,  however,  is  increasing  very  largely,  and  if  we  could 
even  get  a  cart-track — a  practicable  road — the  increase  of  trade  would  be  enormous. 
At  present,  as  Dr.  Jack  has  told  us,  the  mules  have  practically  to  go  up  and  down 
stairs — ^np  the  one  side  of  the  hills  and  down  the  other.  It  is  a  wonder  they  get 
along  at  all.  I  have  only  to  thank  Captain  Ryder  and  Major  Davies  for  their 
interesting  address,  and  I  also  thank  you,  Mr.  President,  for  asking  me  to  say  a 
few  words. 

Captain  Rtdeb  :  There  are  very  few  points  in  the  discussion  that  want  answer- 
iDg,  as  everybody  seems  much  of  the  same  opinion.  I  should  like  to  mention, 
with  reference  to  what  Dr.  Jack  has  said  about  the  map,  that  it  was  only  intended 
absolutely  and  entirely  as  an  index  map  to  give  any  one  who  attended  here  an 
idea  of  what  I  was  going  to  talk  about.  It  is  not  a  map  as  we  would  call  it ;  it 
is  a  guide.  Our  maps,  as  we  survey  them,  I  suppose,  would  cover  the  whole  of 
this  green  cloth.  And  about  our  routes  being  marked;  if  we  had  marked  our 
routes — well,  I  travelled  4000  miles,  and  the  other  officers  did  much  about  the 
same — as  our  routes  crossed  and  recrossed,  if  we  had  marked  them,  there  would 
not  have  been  room  for  anything  else  much  on  the  map.  Besides  the  maps  that 
the  Qovernment  of  India  are  publishing  of  our  surveys,  the  Geographical  Society 
here  are  reducing  our  surveys  to  a  fairly  workable  scale,  and  I  hope  they  will  be 
published  soon.  With  regard  to  the  remark  by  Mr.  Halliday  about  the  expenses 
of  the  Expedition,  I  think  it  right  to  say  that,  so  far  as  I  was  concerned,  my 
expenses,  and  the  expenses  of  those  under  me,  were  entirely  paid  by  the  Govern- 
ment of  India.  So  I  think  they  should  receive  some  credit  for  the  results  of  our 
expeditions. 

The  Presidknt:  Now,  it  only  remains  for  us  to  express  our  thanks  for  the 
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interesting  paper  we  have  listened  to  this  evening.  For  more  than  thirty  years 
back  we  have  had  accounts  of  this  most  interesting  part  of  China  from  such  men 
as  Lieut.  Gamier  and  poor  Captain  Gill,  and  Cooper  and  Colquhouo,  and,  above  all, 
from  Mr.  Baber;  and  I  think  it  is  a  very  remarkable  thing  that  the  whole  of  these 
pioneers  were  most  distinguished  geographers,  and  six  of  them  were  Gold  Medalists 
of  the  Society,  so  that  at  intervals  during  that  long  period  we  have  had  our 
interest  aroused  in  Yun-nan  by  very  capable  and  very  able  geographers.  Now 
at  last  we  have  received  a  scientific  survey  of  the  greatest  value  and  importance, 
and  we  have  certainly  to  thank  the  Yunnan  Company  for  its  liberality,  and  also 
the  Indian  GK)vernment.  Through  their  moans,  Major  Davies  and  Captain  Byder 
have  executed  this  admirable  survey.  I  am  sure  you  will  all  wish  to  vote  yoar 
thanks  to  Captain  Byder  for  his  paper,  which  has  given  rise  to  such  an  interesting 
discussion,  and  also  for  the  admirable  way  in  which  he  has  illustrated  it. 


EXPLORATIONS  IN  MpXICO.* 

By  OABL  LITMHOLTZ. 

My  explorations  and  researches  in  north-western  Mexico  extended  over 
a  period  of  more  than  five  years.  On  my  first  expedition  I  travelled 
nnder  the  auspices  of  the  American  Geographical  Society  of  New  York, 
and  the  American  Mnsenm  of  Natural  History  of  New  York ;  bnt  later 
I  have  been  in  the  service  of  the  last-named  institution  alone.  My 
researches  have  been  mainly  of  an  ethnological  and  archaeological 
character ;  but  as  the  counltfy  explored  is  very  little  known,  and  partly 
unknown,  I  may  hope  that  what  I  can  tell  in  the  limited  space  of  time 
allotted  to  me  may  prove  of  some  interest  to  you. 

Between  the  years  1890  and  1898  I  made  altogether  four  expeditions 
to  Mexico.  My  main  field  was  the  western  Sierra  Madre,  which  may 
be  considered  as  a  continuation  of  the  Rocky  mountains,  and  stretches 
through  the  greater  part  of  Mexico  and  down  through  Central  and 
South  America.  In  this  way  a  practically  uninterrupted  chain  of 
mountains  is  found  from  Behring  strait  to  Cape  Horn.  The  Sierra 
Madre  del  Norte  offered  a  specially  wide  field  for  scientific  researches. 
The  northernmost  part  of  this  Sierra,  from  the  border  of  the  United 
States  south  about  250  miles,  was  until  recent  times  under  the  undis- 
puted control  of  the  Apaches,  those  wild  Indians  whose  hands  were 
against  every  one,  and  every  one's  hands  against  them.  It  was  only 
after  the  American  (General  Crook,  in  1883,  had  subdued  these  savage 
rovers  that  it  had  been  at  all  possible  to  make  scientific  researches 
in  those  regions.  But  small  bands  of  Shis  Inday  (*'  the  men  of  the 
woods  ")  were  still  left,  and  my  party  had  to  be  made  strong  enough  to 
meet  all  difficulties  that  might  be  threatened  from  them. 
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As  my  expedition  in  1890  was  the  first  which  would  enjoy  the  com 
jNuratiTe  safety  of  that  district,  I  thought  that  the  canse  of  science  would 
be  best  served  by  taking  with  me  a  number  of  scientific  men  and 
collectors  in  various  branches.  Prof.  W.  Libbey,  of  the  University  of 
Princeton,  N.J.,  with  his  laboratory  assistant,  represented  physical 
geography.  The  late  Mr.  A.  M.  Stephen  was  our  archaeologist,  having 
as  assistant  Mr.  R.  Abbott.  Messrs.  C.  Y.  Hartman  and  Mr.  G.  E.  Lloyd 
were  botanists;  Mr.  F.  Bobinette,  zoological  collector;  and  Mr.  H. 
White,  the  mineralogist  of  the  expedition. 

With  a  party  of  altogether  twenty-six  men  and  nearly  a  hundred 
animals,  I,  in  the  winter-time,  succeeded  in  crossing  the  Sierra  Madre 
from  Naoori,  in  Sonera,  to  Gasas  Orandes,  in  Ghihuahua,  and  there  for 
ten  months  excavations  were  conducted  at  San  Biego,  near  the  famous 
ruins  of  Gasas  Grandes. 

On  my  second  expedition  I  followed  the  Sierra  Madre  southwards 
from  my  crossing-line,  in  the  beginning  through  uninhabited,  regions, 
bat  later  passing  the  country  of  the  Tarahumares  and  the  Northern 
Pimas.  The  Tarahumare  Indians  of  the  Sierra  Madre  live  in  certain 
ports  of  the  country  to  a  considerable  extent  in  caves,  and  as  they  are 
anthropologically  one  of  the  least-known  tribes  in  Mexico,  I  decided  to 
stndy  them.  As  this  could  not  easily  be  done  with  an  expedition  that 
was  still  quite  largo,  I  gradually  discharged  my  followers  until  at  last 
I  remained  alone  with  a  few  Mexicans. 

The  rich  field  for  ethnological  studies  which  Mexico  offers  irre- 
sistibly called  me  back  to  new  researches,  and  I  entered  on  my  third  and 
longest  expedition,  which  lasted  from  March,  1894,  to  March,  1897.  At 
the  outset  I  kept  two  or  three  Mexicans  with  me,  but  I  soon  found  that 
the  so-called  civilized  Indians,  or  even  primitive  Indians,  were  my  best 
companions ;  for  not  only  did  their  mere  presence  assist  me  in  gaining 
the  confidence  of  their  fellow-tribesmen,  but  they  were  themselves  a 
constant  and  valuable  material  for  study.  As  on  my  former  expedition, 
I  remained  for  months  with  different  tribes,  discharging  my  companions, 
and  living  among  the  Indians.  I  spent  altogether  a  year  and  a  half 
among  the  Tarahumares,  and  up  toward  a  year  among  the  Huiohols. 
In  1898  I  revisited  both  these  tribes.  Always  at  first  the  natives  would 
resist  me,  and  I  have  in  more  than  one  tribe  been  considered  as  a  man- 
eater,  subsisting  on  women  and  children,  whom  I  killed  by  the  camera. 
Besides,  they  attributed  to  me  designs  on  their  lands.  They  have  learned 
to  be  distrustful  of  the  white  man,  which  nobody  can  wonder  at  when 
remembering  how  little  the  whites  have  left  them  of  their  once  large 
countries ;  but  I  succeeded  gradually  in  gaining  their  friendship  and 
their  confidence,  specially  by  my  ability  to  sing  their  songs,  and  by 
always  treating  them  justly. 

In  this  manner  I  gained  a  knowledge  of  these  people  which  in  no 
other  way  could  have  been  obtained.    When   my  stock  of  civilised 
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provisions  gave  out,  after  having  been  for  five  or  six  months  without 
oonneotion  with  the  outer  world,  I  was  restricted  to  the  food  that  the 
Indians  oould  give  me.  Game  is  not  very  plentiful  in  Mexico,  except 
in  the  extreme  north,  and  the  traveller  cannot  depend  upon  getting 
food  by  his  gnn.  As  in  Australia,  my  favourite  drink  was  water  and 
honey.  It  is  both  refreshing,  and  gives  one  an  appetite  when  having 
to  eat  monotonous  dishes. 

In  the  northernmost  part  of  Sierra  Madre  del  Norte,  which  at  present 
is  uninhabited  bnt  for  some  colonies  of  Mormons  in  the  extreme  eastern 
and  western  parts,  there  are  few  traces  of  habitation;  they  consist 
mainly  in  small  terraces  of  stone,  generally  across  small  valleys,  and 
which  probably  served  agricultural  purposes,  as  the  Tarahumares,  though 
rarely,  use  somewhat  similar  trincheras  at  the  present  time.  Bude 
fortifications  may  also  be  seen.  More  important  are  ancient  cave- 
dwellings,  the  houses  being  of  practically  the  same  kind  as  those  found 
in  similar  circumstances  in  the  south-western  part  of  the  United  States. 
Many  of  these  were  carefully  examined  by  my  expedition.  Over  five 
hundred  jars  were  excavated  near  Gasas  Grandes,  beautifully  decorated 
in  designs  that  resemble  somewhat  those  of  the  Pueblo  Indians,  but  in 
reality  are  intermediary  between  the  culture  of  these  people  and  that 
of  the  valley  of  Mexico. 

From  the  northern  limit  of  the  Tarahumare  country  to  the  end  of  the 
Sierra  Madre  del  Norte  antiquities  are  very  rare  indeed.  A  few  caves 
with  rude  habitations  or  other  signs  of  having  been  inhabited  may  be 
seen ;  also  sometimes  circles  of  upright  stones  placed  solidly  in  the 
ground  and  protruding  some  6  inches  or  more. 

I  visited  altogether  nine  tribes,  and  brought  back  a  large  material 
to  illustrate  their  ethnical  and  anthropological  status,  besides  extensive 
information  with  regard  to  their  customs,  religion,  myths,  and  tradi- 
tions. A  more  or  less  complete  linguistic  material  from  the  different 
tribes  was  secured,  among  which  should  be  mentioned  the  now  nearly 
extinct  Tubar  (a  dialect  of  the  Nahuatl  language).  Seventy  airs 
and  melodies  were  recorded  mostly  through  grapbophone.  Over  two 
hundred  skeletons  and  skulls  were  procured,  samples  of  hair,  etc.  A 
unique  collection  of  ancient  large  terra-cotta  figures  from  Iztlan,  in 
Jalisco,  should  be  mentioned,  as  well  as  a  hitherto  unknown  kind  of 
pottery  from  the  neighbourhood  of  Guadalajara,  a  kind  of  encaustic 
ware  with  excellent  colours.  Finally  may  be  mentioned,  as  results  of 
my  expeditions,  a  collection  of  about  fifty-five  mammals,  of  which  one, 
Sciurus  Apache,  was  new  to  science,  about  one  thousand  birds,  and  a 
large  botanical  collection  which  yielded  twenty-seven  new  species, 
among  them  a  very  beautiful  pine  tree  with  whip-like  branches  (Piwi« 
Lumholizii), 

It  has  been  the  purpose  of  my  expeditions  to  throw  light  on  the 
relations  between  the  ancient  cultures  of  the  valley  of  Mexico  and  that 
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of  the  Paeblo  Indians  of  the  soath-westem  part  of  the  United  States, 
to  giye  a  oorreot  piotnie  of  the  ethnical  status  of  the  Mexican  natives 
of  to-day,  and  incidentally  at  the  time  of  the  conquest,  as  well  as  to 
throw  light  on  certain  phases  in  the  development  of  the  human  race. 
Most  of  what  I  have  to  tell  regards  a  part  of  the  republic  of  Mexico 
which  never  is  visited  by  tourists,  and  which  even  for  most  of  the 
Mexicans  is  a  terra  incognita. 

The  Sierra  Madre  del  Norte  is  a  vast  mountainous  country  from 
6000  to  8000  feet  elevation,  sometimes  rising  to  9000.  Toward  the 
north  tracts  of  rough  country  may  be  seen,  for  instance,  around  the  once 
Cunoos  mine  Guaynopa,  north-west  of  Temosachic,  where  the  landscape 
appears  as  a  wave  of  ridges  and  peaks,  pinnacles  of  reddish  conglomerate 
adding  to  the  wildness  of  the  landscape.  Generally,  however,  the  sierra 
consists  of  low  hills  and  valleys,  with  a  small  llano  now  and  then.  The 
largest  llano  in  the  Sierra  Madre  del  Norte  is  near  Guachochic,  in  the 
central  part  of  the  country  of  the  Tarahumares,  being  12  miles  long 
and  3  miles  wide.  Very  characteristic  of  the  landscape  are  the  so-called 
barrancas,  precipitous  abysses  which  traverse  the  mighty  mass  of  the 
sierra  like  huge  cracks  running  nearly  from  east  to  west.  In  the  country 
of  the  Tarahumare — that  is  to  say,  the  state  of  Chihuahua — there  are 
three  very  large  barrancas.  They  are  designated  as  Barranca  do 
Ck>bre,  Barranca  de  Batopilas,  and  Barranca  de  San  Carlos.  The  Sierra 
Madre  rises  so  gradually  in  the  east — for  instance,  when  onterod  from 
the  direction  of  the  city  of  Chihuahua — that  one  is  surprised  to  be  sud- 
denly almost  on  top  of  it.  The  western  side,  however,  falls  oflf  more 
abruptly,  and  presents  the  appearance  of  a  towering  ragged  wall.  In 
accordance  with  this  general  trait  of  the  mountain  system,  the  begin- 
nings of  the  barrancas  in  the  east  aro  generally  slight,  but  thoy  quickly 
grow  deeper,  and  before  they  disappear  in  the  lowlands  of  Sinaloa  they 
sometimes  reach  a  depth  of  from  4000  to  5000  feet.  Of  course  they  do 
not  continue  equally  narrow  throughout  their  entire  length,  but  open 
up  gradually  and  become  wider  and  loss  steep.  The  traveller,  as  ho 
stands  at  the  edge  of  such  gaps,  wonders  whether  it  is  possible  to  get 
across  them.  They  can  in  a  few  places  be  crossed,  even  with  animals 
if  these  are  lightly  loaded,  but  it  is  a  task  hard  upon  flesh  and 
blood. 

Besides  these  large  barrancas,  which  impede  the  traveller  in  the 
highlands  and  necessitate  a  course  toward  the  east,  thero  are  innumer- 
able smaller  ones,  especially  in  the  western  part  of  the  range,  where 
large  portions  of  the  country  are  broken  up  into  a  mass  of  stupen- 
dous rock-walled  ridges  and  deep  chasms.  A  river  generally  flows 
in  the  barrancas  between  narrow  banks,  which  occasionally  disappear 
altogether,  leaving  the  water  to  rush]  between  abruptly  ascending 
mountain-sides. 

The  sierra  is  covered  with  vast  pine  forests,  never  as  yet  touched 
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by  the  woodman's  axe,  and  journeying  on  these  highlands  the  traveller 
finds  nothing  to  remind  him  that  he  is  on  the  southern  latitudes  exoept 
an  occasional  glimpse  of  an  agave  between  rocks  and  the  fantastic 
cacti,  which,  although  so  characteristic  of  Mexican  vegetation,  are 
comparatively  scarce  in  the  high  sierra. 

Along  the  streamlets  which  may  be  found  in  the  numerous  small 
valleys,  we  meet  with  the  slender  ash  trees,  besides  alders,  shrubs, 
willows,  etc.  Conspicuous  in  the  landscape  at  lower  elevations  is  the 
madrona  {AxhuXva  Texand),  with  its  pretty  strawberry-like  edible  berries. 
Flowers  are  scarce,  but  in  the  north  the  carmine-red  Amaryllis  may  be 
encountered  among  others.  It  is  a  perfect  treat  to  meet  now  and  then, 
in  the  dry  and  sandy  country,  and  at  such  a  chilly  elevation,  this 
exquisitely  beautiful  flower,  which  is  here  appreciated  only  by  the 
humming-birds.  Edible  plants,  Mentha^  Ohenopodium^  Ciraium,  for 
instance,  are  at  a  certain  time  numerous. 

A  little  further  down  we  meet  with  an  agave  called  amole,  whose 
gigantic  flower  spike  is  well-nigh  a  botanical  wonder.  Once  I  decided 
to  measure  one  of  them.  The  spike,  without  the  stalk,  was  15  feet 
8  inches  long,  and  at  the  thickest  part  31  inches  in  circumference. 
After  counting  the  flowers  on  one  portion,  I  estimated  that  the  entire 
spike  bore  at  least  twenty  thousand  beautiful  blossoms  each  as  large  as 
a  tulip.  It  required  two  men  to  carry  it,  and  as  they  walked  along 
they  were  followed  by  humming-birds,  which  remained  industriously 
at  work  in  what  they  doubtless  considered  their  own  private  garden. 

Animal-life  is  not  particularly  plentiful  in  the  sierra,  still  deer, 
bears,  and  mountain  lions  are  fairly  common,  and  there  are  many  kinds 
of  squirrels  and  rats.  The  jaguar  {Felis  onza)  is  found  now  and  then 
on  the  summits  of  the  barrancas.  Eagles,  hawks,  turkeys,  blackbirds, 
and  crows  are  the  most  noticeable  birds.  There  are  many  species  of 
woodpeckers,  the  most  remarkable  of  which  is  the  greatest  woodpecker 
in  the  world  {Gampejphilus  imperialis)^  which  are  found  in  pairs  through- 
out the  Sierra  Madre  del  Norte. 

The  climate  in  the  sierra,  although  not  so  pleasant,  on  account  of 
the  constant  winds,  is  extremely  salubrious,  the  heat  never  exceeding 
97°  Fahr.,  while  the  nights  are  deliciously  cool.  Lung  diseases  are  here 
unknown.  When  I  asked  an  old  American  doctor  in  the  mining  town 
Guadalupe  y  Calvo,  Chihuahua,  about  his  experience  in  regard  to  the 
health  of  the  people,  he  said,  *'  Well,  here  in  the  mountains  they  are 
distressingly  healthy.  Despite  a  complete  defiance  of  every  sanitary 
arrangement,  with  the  graveyards,  the  sewers,  and  a  tannery  at  the 
river's  edge,  no  diseases  originate  here.  When  cholera  reached  the 
mountains  some  years  ago,  nobody  died  from  it.  The  people  simply 
took  a  bath  in  Mexican  fashion,  and  recovered."  Down  in  the  barrancas, 
however,  where  the  heat  often  becomes  excessive,  the  climate  is  far 
from  healthy,  and  I  have  seen  even  Indians  ill  with  fever  and  ague. 
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oontraoted  dnring  the  rainy  season.  The  western  coast  of  Mexico, 
eapeoiallj  from  Topic  southward,  is  very  unhealthy,  and  during  my 
stay  there  several  Mexicans  died  from  pernicious  malaria. 

Between  these  two  extremes,  on  the  slopes  of  the  sierra  teward  the 
warm  country,  at  an  elevation  of  5000  feet,  I  found  the  most  delightful 
ciimate  I  ever  knew.  It  was  like  eternal  spring,  the  air  pure,  and  the 
tanperatnre  remarkably  even.  There  is  a  story  of  a  Mexican  woman 
who,  settling  in  that  part  of  the  country,  broke  her  thermometer 
booanse  the  mercury  never  moved,  and  she  therefore  concluded  that 
it  was  out  of  order. 

The  tribes  I  visited  were,  counting  from  the  north,  the  Northern 
FimaB,  the  Tarahumares,  the  Tubars  (a  now  nearly  extinct  people,  who 
qpoke  a  dialect  of  Nahuatl),  the  Tepehuanes,  the  Coras,  the  Huichols, 
tlie  Tepecanos,  the  Nahuas  of  the  west  coast  of  Mexico,  and  the  Tarascos 
of  Michoacan.  These  Indians  are  very  much  of  similar  physique,  medium 
liaed,  strong,  and  healthy,  the  colour  of  the  body  of  a  light  chocolate- 
brown  colour,  and  the  hair  jet  black  and  straight.  They  have  the 
same  kind  of  food,  raising  maize  and  beans,  which  is  their  main  source 
of  subsistence.  The  advent  of  whites  has,  to  a  certain  extent,  modified 
their  life  through  the  introduction  of  cattle  and  sheep.  The  cattle  is 
never  killed  expressly  for  eating  purposes,  but  is  used  as  sacrifice  at 
the  rain-making  feasts,  and  after  an  insignificant  part  has  been  given 
to  the  gods,  the  rest  is  partaken  of  by  the  people.  The  cattle  is 
oonsidered  just  as  valuable  as  the  deer,  the  turkey,  and  other  animals 
that  are  used  as  sacrifice  to  the  gods.  From  the  hide  sandals  are  made. 
The  wool  is  manufactured  by  the  women  into  blankets  and  girdles  of 
ever-varying  patterns.  The  clothing  is  generally  made  from  cheap 
cotton  cloth  bought  from  the  Mexicans.  The  plough  and  the  ox  have 
largely  taken  the  place  of  the  primitive  agriculture,  though  the  ancient 
mode  of  cultivating  the  fields  may  yet  be  found  in  vogue  in  certain 
tribes — the  cutting  down  of  the  brushwood,  which  later  is  burnt,  and 
the  planting  of  the  com  in  holes  made  by  a  stick  in  the  ground,  the 
holes  being  covered  up  with  earth  by  the  help  of  the  foot.  Bows  and 
arrows  are  still  the  arms  of  most  of  these  tribes.  None  of  the  Mexican 
tribes,  to  my  knowledge,  chastise  their  children,  who  grow  up  to  be 
very  independent,  and  have  not  much  afilBction  for  their  parepts.  The 
Tarahumare  boy  may  even  strike  his  father  or  mother.  The  mothers, 
however,  are  very  fond  of  their  children,  who  in  early  years  are  very 
oharming,  and  never  too  much  forward. 

To  the  casual  observer  the  native  appears  dull  and  heavy,  so  much 
so  that  at  first  it  would  seem  hopeless  to  get  any  intelligent  information 
out  of  him;  but  on  better  acquaintance  it  will  be  found  that  the  faces 
of  Mexican  Indians  have  more  variety  of  feature  and  expression  than 
those  of  the  whites.  At  the  same  time,  it  is  true  that  the  individual 
does  not  show  his  emotion  very  perceptibly  in  his  face.     One  has  to 
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look  into  his  ejes  for  an  expression  of  what  passes  in  his  mind,  as  his 
face  is  not  mobile;  nor  does  he  betray  his  feelings  by  involuntary 
actions.  If  he  blushes,  as  he  sometimes  does,  the  colour  extends  down 
the  neck,  and  is  visible  in  spite  of  his  dusky  skin.  Laughter  is  never 
immoderate  enough  to  bring  tears  to  the  eyes.  Like  the  Mexicans,  the 
Indians  beckon  with  their  hands  by  making  downward  movements 
with  their  fingers.  The  principal  trait  of  their  character  is  distrust, 
but  they  are  intelligent,  have  keen  senses,  and  if  treated  well  will 
comply  with  agreements  made  with  them.  The  principal  faults  of 
these  Indians  are  that  they  have  a  propensity  to  appropriate  things 
that  strike  their  fancy,  though  they  never  stole  anything  from  me. 
The  Tarahumare,  however,  does  not  cheat  in  bargains  until  he  is 
taught  so  by  the  Mexicans.  These  tribes,  besides,  do  not  tell  the 
truth  unless  it  suits  them  to  do  so. 

They  all  speak  of  the  sun  as  '*  father,"  and  the  moon  as  '*  mother," 
and  the  pivot  round  which  their  religion  moves  is  rain,  or,  rather,  how 
to  prevail  upon  the  gods  so  as  to  make  them  liberate  the  clouds,  which 
they  want  to  keep  for  themselves.  The  gods  are  supposed  to  be  angry 
with  man  and  jealous,  but  the  way  to  appease  their  wrath  is  dancing, 
sacrificing,  singing,  and  innumerable  ceremonies.  Eain  is  what  these 
people  first  of  all  pray  for,  next  long  life  and  luck.  As  regards  the 
Huichols  this  may  seem  strange,  because  they  have  in  their  country  a 
regular,  though  not  particularly  heavy  wet  season.  But  owing  to  the 
steepness  of  their  primitive  fields,  most  of  the  falling  rain  runs  off 
without  penetrating  the  soil,  therefore  almost  incessant  raiu  is  needed 
to  make  the  crops  grow.  If  it  stops  raining  for  several  days,  the  young 
maize  plants  begin  to  be  scorched  by  the  heat  of  the  sun.  The  Mexican 
Indians  certainly  recognize  the  immortality  of  the  soul,  but  they  are 
afraid  of  the  dead,  whom  they  consider  anxious  to  have  their  relatives 
follow  them  into  the  other  life.  The  dead,  therefore,  are  thought  to  be 
endeavouring  to  make  the  survivors  ill  to  keep  them  company,  besides 
being  jealous  of  the  things  they  left  behind.  These  Indians,  therefore, 
make  several  feasts  in  the  course  of  a  year  after  the  death  of  a  person 
in  order  to  drive  him  away  for  good. 

Though,  to  use  the  expression  of  the  late  distinguished  American 
ethnologist,  Mr.  Gushing,  "  all  Indians  are  tarred  with  the  same  stick," 
there  is  considerable  difference  to  be  found  in  the  various  tribes,  both 
in  regard  to  physical  and  mental  habits,  habitations,  customs  and 
habits,  and  beliefs,  not  to  mention  the  diversity  of  language.  While 
nothing,  for  instance,  will  disturb  the  equanimity  of  the  Tarahumares, 
the  Tarascos  of  Michoacan  are  of  quite  a  choleric  temperament.  I  have 
seen  babies  getting  into  a  furious  rage  against  their  mothers,  who  on 
their  side  become  equally  excited ;  but  after  a  few  minutes  the  whole 
thing  is  over.  This  same  quick  temper  may  be  one  reason  of  the 
curious  frequency  of  jaundice  in  a  certain  part  of  the  Tarasco  country. 
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The  TarahumareB  have  a  great  number  of  games  and  pastimes  all  the 
year  round;  among  the  lluichols  not  one  is  found.  Many  more  dis- 
similarities in  the  tribes  studied  by  me  might  be  mentioned. 

The  two  tribes  of  this  mountainous  region  that  are  of  speoial 
interest,  because  least  affected  by  civilisation,  are  the  Tarahumares 
and  the  Huichols.  The  Tarahumares  live  in  wooden  structures,  but, 
in  their  land  of  weather-worn  porphyry  and  inter-stratified  sandstone, 
natural  caves  are  met  with  everywhere,  in  which  the  people  find  a 
convenient  and  safe  shelter.  Although  it  may  be  said  that  houses  are 
their  main  habitations,  still  the  Tarahumares  live  in  caves  to  such  an 
extent  that  they  may  be  fitly  called  the  American  cave-dwellers  of  the 
present  age. 

These  cave-dwellers  are  in  a  transitory  state,  most  of  thorn  having 
adopted  houses  and  sheds;  but  many  of  them  are  still  unable  to 
perceive  why  they  should  give  up  their  safe  and  comfortable  natural 
shelters  for  rickety  abodes  of  their  own  making.  Some  of  them  live 
permanently  in  caves,  but  most  of  them  only  temporarily  so. 

In  front  of  the  entrance  to  the  cave  there  is  generally  a  wall  of 
stone,  or  of  stone  and  mud,  raised  to  the  height  of  a  man's  chest,  as 
a  protection  against  wind  and  weather,  wild  beasts,  etc.  The  cave  is 
fitted  up  just  like  the  houses,  with  grinding-stone,  earthen  jars  and 
bowls,  baskets,  gourds,  etc.  The  firo  is  always  in  the  middle,  without 
hearth  or  chimney,  and  the  jars  in  which  the  food  is  cooked  rest  on 
three  stones.  A  portion  of  the  ground  is  levelled  and  made  smooth  for 
the  family  to  sleep  on.  As  often  as  not  there  are  skins  spread  out  on 
the  floor.  Sometimes  the  floor  space  is  extended  by  an  artificial  terrace 
in  front  of  the  cave.  In  a  few  cases  the  floor  is  plastered  with  adobe, 
and  I  have  seen  one  cave  in  which  the  sides  too  were  dressed  in  the 
same  way.  Generally  there  are  one  or  two  storehouses  in  the  caves, 
and  these  constitute  the  chief  improvement. 

These  cave-dwellers  are  not  related  to  the  ancient  cliff-dwellers  in 
the  south-western  part  of  the  United  States  and  Northern  Mexico. 
Their  very  aversion  to  living  more  than  one  family  in  a  cave,  and 
their  lack  of  sociability,  mark  a  strong  contrast  with  the  ancient  cliff- 
dwellers,  who  were  by  nature  gregarious.  Although  the  Tarahumare 
is  very  intelligent,  he  is  backward  in  the  arts  and  industries.  Tara- 
humare pottery  is  exceedingly  crude  as  compared  with  the  work  found 
in  the  old  cliff-dwellings,  and  its  decoration  is  infantile  as  contrasted 
with  the  cliff-dwellers'  work.  Moreover,  he  is  utterly  devoid  of  the 
architectural  gift  which  resulted  in  the  remarkable  rock  structures  of 
the  early  cliff-dwellers.  These  people,  as  far  as  concerns  their  cave- 
dwelling  habits,  cannot  be  ranked  above  troglodytes. 

The  endurance  of  the  Tarahumare  is  truly  phenomenal.  A  strong 
young  man  carried  a  burden  of  over  100  lbs.  from  Carichic  to 
Batopilas,  a  distance  of  about  110   miles,  in   seventy  hours.     While 
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oarrying  such  burdens  they  eat  nothing  but  pinole  (corn  toasted  and 
ground),  a  little  at  frequent  intervals.  With  their  dogs  they  pursue 
deer  for  days  through  rain  or  snow,  until  they  finally  corner  it  and 
shoot  it  By  the  Mexicans  these  people  are  sometimes  employed  to 
run  wild  horses  into  the  corral.  The  Indians  rest  a  little  at  night, 
but  they  keep  their  horses  on  a  pretty]  constant  move,  until  they  at 
last  are  brought  into  the  corral,  the  Indians  not  showing  any  fatigue, 
but  the  horses  thoroughly  exhausted.  They  love  to  feel  warm,  and 
they  may  often  be  seen  lying  on  their  stomachs  in  the  sun.  On  the 
other  hand,  they  also  endure  cold  unflinchingly.  On  a  cold  winter 
morning,  when  there  are  a  few  inches  of  snow  on  the  ground,  many 
a  Tarahumare  may  be  seen  with  nothing  on  but  his  blanket  fastened 
around  his  waist,  pursuing  rabbits. 

They  certainly  do  not  feel  pain  in  the  same  degree  as  we  do.  On 
this  point  any  collector  of  hair  can  easily  satisfy  himself.  So  much 
importance  being  attached  to  the  structure  of  the  hair,  I  made  a  collec- 
tion from  different  individuals.  They  were  willing  enough  to  let  me 
have  all  the  samples  I  wanted,  for  a  material  consideration,  of  course ; 
but  the  indifferent  manner  in  which  they  pulled  the  hair  from  their 
heads,  just  as  we  should  tear  out  hairs  from  the  tail  of  a  horse,  con- 
vinced me  that  inferior  races  feel  pain  to  a  less  extent  than  civilised 
man.  I  once  pulled  six  hairs  at  a  time  from  the  head  of  a  sleeping 
child  without  disturbing  it  at  all;  I  asked  for  more,  and  when  twenty- 
three  hairs  were  pulled  out  in  one  stroke,  the  child  scratched  its  head 
a  little  and  slept  on. 

Though  quite  ingenious  in  devising  many  kinds  of  traps  for  birds 
and  animals,  the  Tarahumares  hunt  squirrels  in  the  most  primitive  way 
— by  cutting  down  the  tree  on  which  an  animal  is  discovered.  Some- 
times it  will  escape  when  the  tree  falls,  and  then  the  man  has  to  cut 
down  another  tree,  and  thus  he  may  go  on  felling  as  many  as  ten  trees 
before  he  can  bag  his  game — not  a  very  substantial  reward  for  a  whole 
day's  work. 

Fish  are  killed  by  a  small  spear  shot  from  a  diminutive  bow,  but  a 
more  profitable  way  of  catching  fish  is  by  poisoning  the  water  by  two 
species  of  agave. 

Among  the  intoxicating  drinks  of  these  people  should  be  mentioned 
the  native  beer,  called  in  Mexican  Spanish  *^  tesvino ; "  it  is  produced 
from  maize,  looks  like  milky  water,  and  has  quite  an  agreeable  taste, 
reminding  one  of  kumyss.  To  make  it,  the  moist  com  is  allowed  to 
sprout ;  then  it  is  boiled  and  ground,  and  the  seed  of  a  grass  resembling 
wheat  is  added  as  a  ferment.  The  liquor  is  poured  into  large  earthen- 
ware jars  made  solely  for  the  purpose,  and  it  should  now  stand  for  at 
least  twenty-four  hours ;  but  inasmuch  as  the  jars  are  only  poorly  made, 
they  are  not  able  to  hold  it  very  long,  and  the  people  take  this  responsi- 
bility on  themselves.   A  row  of  beer-jars  turned  upside  down  in  front  of  a 
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house  is  a  oharacteristio  sight  in  the  Tarahumare  region.  It  should  be 
noted,  however,  about  this  intoxioant,  as  well  as  about  all  other  Indian 
beverages,  that  they  are  not  indulged  in  as  a  pastime,  but  are  part  of 
their  religion,  and  are  thus  only  enjoyed  for  a  certain  purpose — to  gain 
good  orops,  health,  life,  etc.  In  the  same  way,  in  ancient  times,  the 
well-known  drink  '*  pulque,"  among  the  Aztecs,  was  restricted  by  law 
to  their  religious  observances. 

For  a  barbarian,  the  Tarahumare  is  a  very  polite  personage.  In  his 
language  he  even  has  a  word,  '*  reko,'*  which  is  the  equivalent  (of  the 
English  "  please,"  and  which  he  uses  constantly.  In  spite  of  this,  he  is 
not  hospitable ;  the  guest  gets  food,  but  there  is  no  room  for  him  in  the 
house  of  a  Tarahumare.  A  visitor  never  thinks  of  entering  a  house 
without  first  giving  the  family  ample  time  to  receive  him,  and  good 
manners  require  him  to  stop  some  fifteen  or  twenty  yards  oS.  In  order 
not  to  embarrass  his  friends,  he  does  not  even  look  at  the  house,  but 
remains  sitting  there  gazing  into  vacancy,  his  back  or  side  turned 
toward  the  homestead.  Should  the  host  be  absent,  the  visitor  may  sit 
there  a  couple  of  hours  or  so ;  then  he  will  rise  and  go  slowly  away 
again. 

Husband  and  wife  never  show  their  afieotion  in  public,  except  when 
drunk.  Parents  kiss  their  little  ones  on  the  mouth  and  on  the  stomach, 
and  the  youngsters  express  their  love  for  each  other  in  the  same  way. 
This  tribe  is  the  only  one  where  I  found  love-songs,  but  the  custom  of 
the  country  requires  the  girl  to  do  all  the  courting.  She  is  just  as 
bashful  as  the  young  swain  whom  she  wishes  to  fascinate,  but  she  has 
to  take  the  initiative  in  love-afiairs.  The  young  people  meet  only  at 
the  feasts,  and,  after  she  has  gotten  mildly  under  the  influence  of  the 
native  beer  that  is  liberally  consumed  by  all,  she  tries  to  attract  his 
attention  by  dancing  before  him  in  a  clumsy  way  up  and  down  the 
same  spot.  But  so  bashful  is  she  that  she  persistently  keeps  her  back 
turned  toward  him.  She  may  also  sit  down  near  him  and  pull  his 
blanket,  and  sing  to  him  in  a  gentle  low  voice  a  simple  love-song. 
When  she  desires  to  bring  matters  to  a  focus,  she  begins  to  throw 
small  pebbles  at  the  chosen  one.  If  he  does  not  return  them,  she 
understands  that  he  does  not  care  for  her,  and  the  afifair  ends  then 
and  there.  But  if  he  throws  them  back  at  her,  they  are  at  once 
betrothed. 

The  Tarahumare  woman  bears  her  child  alone,  and  next  day  she 
works  as  usual  as  if  nothing  had  been  the  matter  with  her.  On  the 
fourth  day  the  mother  goes  down  to  the  river  to  bathe,  leaving 
the  little  one  exposed  in  the  sun  at  least  an  hour,  that  Father  Sun 
may  see  and  know  his  child;  the  baby  is  not  washed  until  it  is  a 
year  old. 

Among  the  many  games  and  sports  of  the  Tarahumares  should  be 
mentioned  foot-races.    No  doubt  these  people  are  the  greatest  runners  in 
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the  world,  not  in  regard  to  speed,  but  endurance.  A  Tarahumare  will 
easily  run  170  miles  without  stopping.  The  propensity  for  running  is 
so  great  that  the  name  of  the  tribe  alludes  to  it.  Tarahumare  is  a 
Spanish  oorruption  of  raldmari^  the  meaning  of  whioh,  though  somewhat 
obscure,  may  doubtless  best  be  given  as  ''  foot-runners,"  because  rdld 
certainly  means  ''foot."  The  race  is  always  between  two  localities. 
A  peculiar  feature  is  that  the  men  toss  along  a  small  ball  as  they 
run,  each  party  having  one  of  their  own.  These  balls  are  about 
2i  inches  in  diameter,  and  carved  from  the  root  of  the  oak.  The 
foremost  runner  kicks  it  with  the  toes  of  his  right  foot,  so  as  to  make 
it  bound  along  as  far  as  100  yards,  and  he  and  all  the  men  behind 
him  follow  in  the  same  trot  as  before.  On  the  day  of  the  race  the 
forenoon  is  spent  in  making  bets,  the  managers  acting  as  stakeholders. 
These  people,  poor  as  they  are,  wager  their  bows  and  arrows,  girdles, 
head-bands,  clothes,  blankets,  beads,  balls  of  yam,  com,  and  even 
sheep,  goats,  and  cattle.  The  stakes  of  whatever  nature  are  tied 
together — a  blanket  against  so  many  balls  of  yam,  a  girdle  against  so 
many  arrows,  etc.  They  run  steadily  hour  after  hour,  mile  after  mile, 
and  good  runners  make  40  miles  in  six  or  eight  hours.  The  public 
follows  the  race  with  great  enthusiasm,  the  interest  growing  with  each 
circuit.  The  wives  of  the  contestants  throw  tepid  water  over  the 
shoulders  of  the  runners,  by  way  of  refreshing  them.  As  darkness 
comes  on,  torches  of  resinous  pine  wood  are  lighted  and  carried  along 
to  illuminate  the  path  for  the  runners  that  they  may  not  stumble, 
making  the  scene  one  of  extreme  picturesqueness  as  these  torch-bearers, 
demon-like,  hurry  through  the  forest. 

The  Huichols,  who  are  living  in  the  southern  part  of  the  Sierra 
Madre  del  Norte,  in  the  state  of  Jalisco,  are  to  the  ethnologist  a  most 
remarkable  tribe.  They  number  about  4000  souls,  and  their  country  is 
only  about  40  miles  long  and  20  to  25  miles  broad,  and,  being  exceed- 
ingly mountainous  and  difficult  of  access,  it  has  left  the  people  in  a  very 
primitive  condition.  They  were  only  conquered  by  the  Spaniards  in 
1723,  and  the  missionaries  who  followed  in  the  wake  of  the  victorious 
troops  established  four  churches.  To-day  their  churches  are  in  ruins, 
and  no  priests  are  living  among  them ;  the  impress  made  on  their 
religion  was  exceedingly  slight,  and  probably  they  ai-e  the  most  primi- 
tive tribe  in  Mexico,  practically  living  in  the  same  conditions  as  when 
Cortez  first  put  foot  on  Mexican  soil. 

It  would  carry  me  too  far  to  relate  all  the  difficulties  I  had  in  enter- 
ing the  Huichol  country,  which  I  approached  from  the  west.  Obstacles 
arising  from  the  prejudice  and  fear  of  the  natives  threatened  to  prevent 
me  from  arriving  at  the  Pueblo  of  San  Andres,  my  immediate  goaL 
However,  I  successfully  made  my  way,  and  though  some  of  the  Indians 
ran  away  into  the  forest  at  the  unusual  sight  of  my  expedition,  most  of 
them  received  me  in  stolid  silence,  evidently  accepting  my  baneful 
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presence  as  something  they  were  powerless  to  avert.  Quite  a  number 
of  Indians  had  oome  to  the  village  to  attend  a  rain-making  feast. 
My  arrival  did  not  prevent  the  feast  from  ooming  off,  as  the  Indians 
never  postpone  a  oeremony.  Torrents  of  rain  were  already  falling 
before  the  performers  started  their  ceremonies,  but  this  in  no  wise 
abated  their  fervour  in  siuging,  their  object  now  being  to  prevent  the 
rain  from  stopping.  My  wishes  were  just  as  eager  to  the  contrary,  as 
the  rickety  shed  which  had  been  assigned  to  me,  though  the  best  avail- 
able, was  by  no  means  waterproof.  It  is  trying,  in  any  case,  to  have 
to  make  one's  self  at  home  against  the  wishes  of  one's  host,  and  the 
inclemency  of  the  weather  much  intensified  the  discomforts  of  the  situa- 
tion. I  became  reconciled  to  my  fate,  however,  by  the  really  beautiful 
singing  of  the  leader.  As  a  matter  of  fact,  I  have  never,  in  any  primitive 
tribe,  heard  such  good  singing  as  among  the  Huichols.  The  steady 
downpour  of  rain,  punctuated  by  fitful  flashes  of  lightning,  formed 
a  wierd  and  fantastic  accompaniment  to  the  sympathetic  singing, 
which  came  to  me  through  the  pitchy  darkness  of  the  night  like  a  voice 
from  fairyland.  It  sounded  different  from  anything  I  had  ever  heard 
among  Mexican  Indians  or  elsewhere,  and  it  was  as  novel  as  it  was 
enchanting. 

The  name  Huicholes  is  a  Spanish  corruption  of  Yish^lika,  the  word 
signifying  "  healers,"  a  name  they  fully  deserve,  as  about  one  quarter  of 
the  men  are  medicine  men,  or  shamans.  These  Indians  are  related  to 
the  Nahua  people,  and  while  the  Aztec  Empire  came  to  a  tragic  end 
nearly  four  hundred  years  ago,  the  humble  Huichols  have  maintained 
themselves  to  the  present  day  in  their  mountain  fastnesses,  and, 
like  a  fossil  among  nations,  form  a  most  interesting  subject  for  study. 
They  are  very  bright,  and  have  better  memories  than  the  Mexicans, 
but  their  morals  are  somewhat  affected  by  their  cunning.  They  are 
quicker  to  invent  a  lie  than  any  Indians  I  have  met.  A  Huiohol  knows 
how  to  look  out  for  himself,  but  is  kind-hearted  and  hospitable.  They 
have  no  personal  courage,  and  prefer  assassination  of  a  stranger  to  meet- 
ing him  in  open  fight.  At  the  feasts,  when  intoxicated,  the  men  may 
get  into  quarrels.  Like  the  fighters  of  Homeric  days,  they  first  abuse 
each  other  violently  with  words.  But  unlike  his  forerunner  of  old,  the 
Huichol,  when  entering  a  bout,  very  sensibly  hands  his  weapon  to  his 
wife. 

Taking  it  all  in  all,  their  great  gift  of  music,  combined  with  their 
ready  response  to  emotional  influences,  the  immense  wealth  and  depth 
of  their  religious  thought,  and  their  ingenuity  in  expressing  it  piotorially 
cannot  help  but  fascinate  the  observer.  They  are  more  religious  than 
any  people  I  have  met,  practically  their  whole  life  being  one  of  devotion 
to  their  gods.  There  are  eighteen  temples  in  the  country,  which,  like 
their  houses,  are  round,  made  of  stone,  and  covered  with  thatched 
conical  roofs.     There  is,  besides,  a  great  number  of  sacred  caves  and 
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god-houses,  filled  with  an  immense  nnmher  of  ceremonial  objects  of 
varions  kinds,  through  which  they  express  their  prayers  to  their 
gods. 

Space  does  not  allow  me  to  enter  into  any  details  regarding 
their  religions  system  with  its  extensive  symbolism  that  throws  light 
on  the  ceremonial  objects  and  religious  conception  of  the  ancient  Aztecs. 

I  must,  however,  before  closing,  in  a  few  words  touch  upon  a  peculiar 
plant-worship  which  the  Huicholes  have  in  common  with  the  Tara- 
humares,  namely,  the  cult  of  certain  species  of  small  cacti.  Among  the 
Tarahumares  there  are  several  varieties  of  cacti  worshipped  and  feared, 
species  of  Mammilaria  and  Echinocacius. 

Among  the  Huichols  there  is  only  one  or  two  varieties  of  cacti 
worshipped,  namely,  Lophophara  Williamsii  and  Lophophora  WiUiamsii^ 
var.  Lemnii.  In  the  United  States  they  are  called  mescal  buttons,  and 
in  Mexico  peyote.  Strange  to  say,  although  the  Huichol  Indians  live 
many  hundred  miles  south  of  the  Tarahumares,  with  whom  they  are 
neither  related  nor  connected  in  any  way,  they  apply  the  same  name, 
hikuli,  to  these  mescal  buttons,  which  are  found  on  the  central  plateau 
of  Mexico.  This  plant  is  supposed  to  talk  and  sing,  and  to  feel  joy  and 
pain.  When  taken  it  exhilarates  the  human  system,  and  allays  all  feel- 
ing of  hunger  and  thirst ;  it  also  produces  colour-visions.  When  fresh 
it  has  a  nauseating,  slightly  sour  taste,  but  it  is  wonderfully  refreshing 
when  one  has  been  exposed  to  great  fatigue.  Not  only  does  it  do  away 
with  all  exhaustion,  but  one  feels  actually  pushed  on,  as  I  can  testify 
from  personal  experience.  In  this  respect  it  resembles  the  Peruvian 
coca ;  but,  unlike  the  latter,  it  leaves  a  certain  depression,  as  well  as  a 
headache.  Although  an  Indian  feels  as  if  drunk  after  eating  a  quantity 
of  hikuli,  and  the  trees  dance  before  his  eyes,  he  maintains  the  balance 
of  his  body  even  better  than  under  normal  conditions,  and  he  will  walk 
along  the  edge  of  precipices  without  becoming  dizzy.  Another  marked 
effect  of  the  plant  is  to  take  away  temporarily  all  sexual  desire.  This 
fact,  no  doubt,  is  the  reason  why  the  Indians,  by  a  curious  aboriginal 
mode  of  reasoning,  impose  abstinence  from  sexual  intercourse  as  a 
necessary  part  of  the  hikuli  cult. 

The  plant  has  distinct  medicinal  properties,  and  is  applied  externally 
to  cure  snake-bites,  bums,  rheumatism,  etc.  With  the  Indians,  how- 
ever, it  is  mainly  an  object  of  worship,  and  a  regular  cult  is  instituted 
whose  main  purpose  is  to  promote  the  health  of  the  tribe  as  well  as  to 
bring  rain.  The  Huichols  undertake,  in  October,  pilgrimages  to  a 
locality  situated  near  San  Luis  Potosi,  consuming  forty-three  days  going 
and  coming.  On  the  return  of  the  hikuli-seekers  to  their  own  country, 
they  at  once  begin  preparations  for  the  hikuli-feast.  An  important 
condition  for  the  feast  is  to  secure  a  certain  number  of  deer,  and  to  have 
cleared  the  fields  for  the  cultivation  of  corn  for  the  ensuing  year.  The 
pilgrimage  and  preparations  for  the  feast  may  consume  altogether  four 
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montliB,  during  whioh  they  are  pledged  to  abstinence,  do  not  partake  of 
gait,  and  do  not  wash  except  with  water  brought  from  the  country  of 
the  hikiili.  The  plant  is  often  eaten  fresh,  slices  being  cut  oif  much  as 
we  would  eat  an  apple ;  but  at  a  feast  a  kind  of  liquor  is  made  by  grind- 
ing the  plants  and  mixing  them  with  water.  The  main  feature  of  the 
feast  is  a  peculiar  kind  of  dancing  by  men  and  women,  whose  faces  are 
painted  with  various  designs  with  a  symbolic  meaning. 

As  regards  the  fate  of  the  tribes  of  the  Sierra  Madre  del  Norte,  it  can 
ultimately  be  but  one — ^their  absorption  into  the  great  nation  to  which 
they  belong.  The  vast  forests  and  mineral  wealth  of  those  regions 
cannot  always  remain  the  property  of  my  dusky  friends;  the  weaker 
must  succumb  to  the  stronger,  and  the  Indians  will  ultimately  all 
become  Mexicans.  True,  the  state  of  development  which  the  tribes 
of  the  Sierra  Madre  did  attain  is  not  beyond  the  pale  of  primitive 
barbarism,  owing  to  their  environment  and  conditions  of  life ;  but  the 
country  has  no  reason  to  regret  the  inoculation  of  aboriginal  strength 
and  thought. 

The  Indian  of  Mexico  is  treated  well  by  those  in  power,  and  he  is 
considered  a  citizen.  The  influence  upon  the  Mexican  nation  of  the 
tribes  that  had  risen  to  a  certain  stage  of  civilisation  at  the  time  of  the 
conquest  has  been  great  and  beneficial.  Pure-bred  Indians  have  become 
prominent  as  governors,  generals,  and  clergymen.  Honest,  lion-hearted 
Benito  Juarez,  who  guided  the  republic  through  its  most  severe  crisis, 
was  a  pure-bred  Zapotec  Indian ;  and  I  hardly  need  to  remind  you  that 
the  present  head  of  the  Mexican  Bepublic,  President  Porfirio  Diaz,  who 
has  a  certain  amount  of  Mixtec  blood  in  his  veins,  is  not  only  a  great 
man  in  his  country,  but  one  of  the  great  men  of  our  time. 


Before  the  reading  of  the  paper,  the  President  said :  There  was  no  Council 
meeting  this  afternoon,  and  the  candidates,  of  whom  there  are  a  large  namber,  will 
be  elected  at  the  next  meeting  of  the  Council.  We  have  with  us  this  evening  a 
very  experienced  Norwegian  traveller.  Dr.  Lumholtz,  who  has  been  several  years  in 
Australia,  and  since  that  he  has  been  studying  the  wild  tribes  in  the  northern  parts 
of  the  Sierra  Madre,  in  Mexico.  He  is  going  to  give  us  this  evening  what  I  am 
sure  you  will  find  a  very  interesting  paper.    I  now  call  upon  Dr.  Lumholtz. 

After  the  reading  of  the  paper  :— 

Dr.  A.  C.  Haddon  :  Dr.  Carl  Lumholtz  has  added  a  new  chapter  to  the  history 
of  man.  The  native  tribes  in  these  parts  of  Mexico  were  hitherto  unknown  to  an- 
thropologists, and  it  is  very  fortunate  that  they  had  such  an  able  and  sympathetic 
observer  as  Dr.  Lumholtz.  Dr.  Lumholtz  started  life  as  a  zoologist,  and,  like 
many  other  zoologists  who  travel,  he  found  that  the  highest  animal,  or  that 
animal  which  considers  itself  the  highest,  was  perhaps  quite  as  worthy  of  study 
as  are  birds,  reptiles,  and  fish  ;  thus  he  was  gradually  won  from  beasts  to  man,  and 
I  think  the  change  has  been  a  good  one.  Unfortunately,  I  have  not  been  to 
Mexico,  but  this  time  last  year  I  was  in  New  York  City,  and  I  studied  the  very 
extensive  collections  that  Dr.  Lumholtz  brought  over  with  him;  and  it  seems 
as  if  Dr.  Lumholtz  has  imbibed  something  of  those  great  ideas  which   are   so 
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characteristic  of  the  other  continent,  as  he  has  brought  home  an  immense  mass  of 
material.  He  not  only  collected  widely,  but  wisely ;  and  his  collections  were  not 
the  mere  ransacking  of  the  people,  which  is  so  often  the  case  with  those  who  call 
themselyes  anthropologists,  but  they  consist  of  human  documents  which  teach  a 
very  great  deal.  I  heard  a  criticism  in  America  to  the  effect  that  he  describes  his 
results  in  too  great  detail.  But  I  take  it  that  students  of  anthropology  in  five  hun- 
dred or  a  thousand  years'  time  will  not  regret  the  detail  of  trayellers.  They  will 
often  wonder  how  it  was  we  siud  so  little  about  what  we  had  seen  in  foreign  parts. 
The  great  danger  is  for  us  to  write  too  little,  and  not  too  much,  upon  what  we  have 
seen,  because  the  rapidity  with  which  all  anthropological  data  are  disappearing  is 
simply  appalling,  and  the  students  of  man  in  the  future  will  be  only  too  thankful  for 
every  scrap  of  information  that  we  at  the  present  time  can  give  them ;  and  if  we  do 
not  give  it  with  the  amplitude  that  Dr.  LumhoKz  has  done  they  will  deservedly 
blame  us.  What  Dr.  Lumholtz  says  about  the  religious  feeling  of  these  people 
may  strike  you  perhaps  as  being  somewhat  strange,  but  it  is  perfectly  true ;  and  if 
he  had  only  amplified  that  point  he  could  easily  have  proved  his  statements. 
The  whole  life  of  the  people  is  one  of  worship,  and  it  is  extremely  interesting  to  see 
how  the  different  characteristics  of  a  country  react  on  the  psychological  life  of 
people ;  this  is  also  marked  in  the  social  and  religious  life  of  the  Pueblo  Indians. 
Dr.  Lumholtz  has  studied  particularly  the  symbolism  of  theee  Indians,  and  in  his 
publication  one  sees  that  every  little  detail  and  ornament  has  its  meaning.  With 
us  decoration  and  ornament  are  usually  meaningless.  We  live  in  an  assthetic 
world  which  may  please  our  artistic  sense,  but  which  has  for  us  very  little  signifi- 
cance ;  whereas  you  will  find  amongst  primitive  people  what  we  consider  as  mere 
ornament  and  only  pleasing  to  the  eye,  has  to  them  a  definite  and  distinct  mean- 
ing. Civilization  loses  much  of  what  is  a  great  element  in  the  life  of  savage 
people.  Very  few  of  us  can  realize  the  amount  of  sentiment  and  of  religious  sug- 
gestion that  is  conveyed  by  what  we  regard  as  mere  ornament.  Not  only  has  this 
ornamentation  a  religious  significance,  not  only  does  it  recall  ideas  to  them,  but 
the  ornaments  themselves  are  actually  prayers ;  so,  as  Dr.  Lumholtz  says,  speak- 
ing of  the  embroidery  on  their  shirts,  the  people  themselves  are  clothed  with  prayer 
— every  object  is  practically  a  prayer.  Miss  Alice  Fletcher,  who  has  lived  many 
years  among  some  of  the  American  Indian  tribes,  has  also  found  that  there  is 
amongst  them  a  religion  which  was  totally  unknown  to  the  ordinary  white  man. 
It  is  only  when  you  can  get  their  confidence — and  you  can  only  get  it  by  sympathy 
— that  you  find  that  the  savage  scalp-hunting  Red  Indian  has  a  religion  which 
is,  from  a  religious  point  of  view,  an  extremely  high  and  philosophical  one.  It  is 
only  when  we  get  sympathetic  observers  like  Dr.  Lumholtz  that  we  can  form  any 
conception  of  the  inner  life  and  feelings  and  aspirations  of  these  different  races. 
The  savage  has  never  had  a  fair  chance  till  the  present  day.  We  regard  him  as 
having  no  culture,  and  because  he  has  no  culture  we  think  he  has  no  moral  or 
religious  ideas,  and  the  reason  why  we  think  so  is  because  we  do  not  know.  If 
we  studied  them  as  carefully  as  Dr.  Lumholtz  has  done,  we  should  find  that  there 
was  precious  little  difference  between  most  savage  people  and  ourselves,  with  the 
exception,  perhaps,  that  the  savage  people  would  be  found  to  be  more  honest  and 
more  religious,  and  to  act  up  to  their  religious  convictions  more  than  we  do.  I  am 
sure  every  one  of  us  has  thoroughly  enjoyed  this  lecture  of  Dr.  Lumholtz*s,  and 
not  the  least  valuable  part,  perhaps,  of  the  lecture  was  those  charming  songs  that  he 
gave  us.  I  have  heard  the  songs  of  Australians,  of  Papuans,  and  of  various  tribes 
in  Borneo  and  elsewhere,  but  I  must  say  I  never  heard  such  musical  songs  as 
those  given  by  Dr.  Lumholtz.  I  only  hope  that  this  will  not  be  the  last  occasion 
upon  which  we  shall  have  the  pleasure  of  listening  to  and  welcoming  him. 
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Dr.  Gadow  :  I  regret  not  being  able  to  make  any  remarks  on  Dr.  Lnmholtz*s 
intereMtinf;  paper,  for  a  very  good  reasoo,  namely,  that  those  parts  of  Mexico  I  baye 
recently  ylsited  are  not  the  same  as  those  visited  by  him.  But  when  be  spoke 
about  thefte  people  and  showed  us  these  wonderful  pbot^graphs,  I  was  struck  with 
the  fact  that  the  tribes  I  have  seen  ab  mt  the  Isthmus  of  Mexico  did  not  bear  the 
slightest  resemblance  to  those  pf*ople  whose  photographs  we  have  seen  on  the 
icrteD.  He  made  the  remark  that  they  suffered  frcn  two  faults — tbey  did  not  speak 
the  truth,  and  tbey  steal.  Well,  to  my  surprise  I  found  that  during  several  mouths 
of  sojourn  at  different  places  on  both  the  Pacific  and  Atlantic  sides,  we  never  lost 
any  article,  and  when  1  asked  some  of  the  men  occasionally,  how  it  was  tbey  could 
leave  their  things  about  and  they  didp't  get  taken,  they  paid,  "  No,  it  is  not  the 
eoBtom  hera"    1  am  sorry  I  cannot  make  any  further  remarks. 

The  PBKsn>Eirr :  You  will  agree  with  me  that  we  have  listened  to  a  paper  of 
very  great  value,  as  well  as  of  great  interest.    I  call  to  mind  that  this  country  of 
ihe  Kerra  Madre  was  the  scene  of  some  of  the  most  adventurous  exploits  and  dis- 
ooveriea  of  the  early  Spaniards,  and  there  can   be  nothing  more  important  in 
ethnology  than  to  be  able  to  compare  the  manners,  the  customs,  and  arts  of  the 
isolated  Indians  of  the  present  day  with  anything  that  may  have  been  said  of  them 
when  the  country  was  first  discovered.    I  call  to  mind  the  name  of  the  first  man 
who  ever  visited  the  Sierra  Madre  country  from  Europe,  Cabeza  de  Yaca.    It  is  a 
strange  name.    It  is  curious  that  any  one  should  be  called  **head  of  a  cow," 
md  I  am  tempted  to  mention  the  reason  that  his  ancestor  got  that  name.    It  was 
at  the  time  that  the  Mohammedans  were  making  their  last  great  effort  to  gain 
supremacy  in  Spain,  and  when  the  kings  of  Cristille,  Navarre,  and  Ara^on  united 
to  fight  them  and  drive  them  back.    The  Almohade  sultan  had  formed  a  great 
camp  behind  the  mountains  of  Tolosa,  and  when  the  Spanish  army  advanced, 
all  the  narrow  passes  were   found  to  be  full  of  Mohammedan  warriors.    Then 
a  shepherd  boy,  named  Albaja,  came  to  the  kings  and  said,  "  I  can  show  you 
a  way  across  the  mountains  which  is  not  guarded  by  Mohammedans,  where  I 
feed  my  sheep."    The  kings  commanded  that  he  should  lead  the  van  under  the 
Lord  of  Biscay  into  this  pasture,  and  it  was  agreed  that  he  should  place  the  head 
of  a  cow,  which  had  lately  been  killed  and  eaten  by  the  wolves,  in  the  opening 
of  the  barranca  or  ravine  leading  to  the  pastures  which  opened  on  to  the  plain  on 
which  the  Mohammedans  were  encamped,  to  guide  the  rest  of  the  army.     So  they 
marched  up,  and  a  great  battle  was  fought,  called  the  battle  of  Las  Navas  de  Tolosa, 
which  in  1212  a.d.  settled  the  question  for  ever  whether  the  Christians  or  Moham- 
medans were  to  be  predominant.    And  afterwards  King  Alphonso  sent  for  the 
shepherd  boy  and  knighted  him,  telling  him  that  his  name  was  no  longer  to  be 
Alhaja,  but  that  it  was  henceforward  to  be  Cabeza  de  Yaca,  **  the  head  of  the  cow," 
in  memory  of  the  sign  he  had  placed  at  the  entrance  to  the  ravine.    And  the 
explorer,  the  discoverer  of  this  p^irt  of  the  world,  on  his  mother^s  side,  was  descended 
from  the  shepherd  boy.    When  Narraez  went  to  conquer  Florida,  Cabeza  de  Yaca 
was  with  him.    They  abandoned  their  ships  and  followed  along  the  coast.    Nearly 
all  perished,  there  being  no  one  but  Cabeza  de  Yaca,  three  other  Spaniards,  and 
one  negro  left.    They  pressed  on  with  that  extraordinary  intrepidity  which  the 
Spaniards  of  those  days  displayed.    Cabeza  de  Yaca  advanced  from  one  tribe  to 
another,  slowl}',  but  resolutely,  determined  to  go  on  until  he  reached  the  other  sea. 
He  was  eight  years  amongst  these  Indians  who  have  been  described  to  you  this 
evening  by  Dr.  Lumholtz,  and  after  eight  years,  by  the  same  means  as  Dr.  Lum- 
holtz  has  used,  conciliatory  means,  he  ended  by  becoming  the  friend  of  the  Indians, 
and  making  them  think  he  was  a  sJiaman^  or  great  medicine  man,  and  he  succeeded 
almost  alone  in  passing  through  and  across  these  mountains  down  on  to  the 
No.  II.— February,  1908.]  l 
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PaciBc  side,  and  at  last  reached  a  settlement  of  the  Spaniards.  He  reported 
his  discoveries  at  Mexico,  and  another  expedition  was  sent  under  a  Franciscan, 
and  then  another  under  Coronado,  the  governor  of  New  Galioia,  and  they  penetrated 
not  only  into  this  country  which  has  been  described  to  you,  but  further  on  until 
they  reached  the  country  of  the  Zufiis.  Well,  we  have  these  three  narratives :  we 
have  the  narrative  of  Cabeza  de  Yaca,  I  think,  if  I  remember  rightly,  written  by 
himself;  we  have  the  narrative  of  the  FraDciscan  Niza;  and  we  have  the 
narrative  of  Coronado,  most  ably  written  by  another  hand,  and  giving  an  account 
of  the  Indians.  We  have  these  three  narratives,  and  it  would  be,  of  course,  of 
the  greatest  interest  to  compare  all  they  say  about  the  Indians  of  this  coimtry 
with  the  discoveries  respecting  those  isolated  tribes  which  have  been  recently 
made  after  a  study  of  several  years  by  our  friend  Dr.  Lumholtz.  If  he  will 
allow  me  to  say  so,  I  should  be  inclined  in  some  respects  to  compare  him  with 
Gabeza  de  Vaca ;  he  has  shown  the  same  resolute  determination  in  the  face  of  con- 
siderable difficulties  from  the  Indians,  and  in  the  face  of  considerable  physical  diffi- 
culties he  has  shown  that  determination  to  do  what  he  intended  to  do  which  was 
shown  by  Cabeza  de  Yaca.  He  has  also  shown  the  same  anxiety  to  make  friends, 
and  the  same  power  of  conciliating  the  people  among  whom  he  was,  which  enabled 
Gabeza  de  Yaca  to  cross  the  continent,  and  which  enabled  Dr.  Lumholtz  to  make 
these  most  remarkable  and  valuable  researches  among  the  Indians.  We  have  to 
thank  him  to-night  for  opening  up  to  us  a  subject  of  the  greatest  interest,  which  I 
am  sure  was  quite  new  to  most  of  those  present ;  we  have  to  thank  him  for  the 
admirable  way  in  which  he  illustrated  his  paper ;  and  we  have  to  thank  him  for 
those  beautiful  songs,  showing  what  powers  these  people  have  as  musicians  as  well 
as  in  other  arts  which  they  practise.  I  am  sure,  therefore,  you  will  all  join  with 
me  in  a  very  cordial  vote  of  thanks  to  Dr.  Lumholtz  for  his  most  valuable  paper. 
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By  Sir  MARTIN  CONWAY. 

On  May  18, 1596,  two  Dutob  ships  sailed  from  Ylieland,  near  Amsterdam, 
on  a  voyage  destined  to  be  famous  in  the  annals  of  adventure  and  dis- 
covery.* In  one  ship  Willem  Barendszoon  was  chief  pilot ;  the  captain 
was  Jacob  Heemskerke  Hendickszoon,  proudly  described  on  his  monu- 
ment as  "  the  man  who  ever  steered  his  way  through  ice  and  iron."  In 
the  other,  Jan  Comeliszoon  Eijp  of  Enkhuizen  was  captain  and  super- 
cargo, Arend  Martenszoon  of  Amsterdam  pilot.  The  chief  honour  of 
the  voyage  has  always  been  given  to  Barendsz,  but  Heemskerke  should 
not  be  forgotten,  for  he  was  a  great  sailor.  He  commanded  the  Dutch 
fleet  at  the  victorious  battle  of  Gibraltar  in  1607,  where  he  met  his 


♦  The  nutboritiea  for  this  voyage  are  an  extract  from  Barendsz's  own  log,  printed  in 
Hessel  Qerritz'  *  Histoire  du  pays  nomm^  Spitsberg,*  translated  in  the  jSakluyt  Society's 
*  Three  Voyages  of  W.  Barents  *  (1876),  p.  xvii. ;  and  De  Veer's  Journal  of  the  voyage, 
translated  in  the  same  book,  p.  70.  See  also  De  Jonge*s  *  Opkomst,'  etc.,  vol.  i.  pp 
23-26;  and  S.  Miiller*8  '  Geechiedenis  der  Noordsohe  Compagnie,'  p.  43,  note.  The 
course  of  the  ships  is  marked  on  Barendsz's  own  chart,  which  was  engraved  in  1598. 
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death.  His  monmnent  stands  by  one  of  the  central  pillars  of  the  Onde 
Eerk  in  Amsterdam.  On  June  9  the  two  ships  made  Bear  island,  and 
the  following  day  eight  men  landed  from  eaoh  ship,  Barendsz  and  Bijp 
being  of  the  number.  Next  day»  again  "  going  on  land,  wee  found  great 
store  of  sea-mewes  egges  upon  the  shoare,  and  in  that  island  wee  were 
m  great  danger  of  our  lives  :  for  that  going  up  a  great  hill  of  snowe, 
when  wee  should  oome  down  againe,  we  thought  we  should  all  have 
broken  onr  neckes,  it  was  bo  steep ;  but  wee  sate  upon  the  snowe  (ana 
9aen)  and  slidde  downe,  which  was  very  dangerous  for  us  to  breake 


8PITSBERQEN,  FROM  BARENT8Z*   CHART. 


both  our  armes  and  legges,  for  that  at  the  foote  of  the  hill  there  was 
many  rookes,  which  wee  were  likely  to  have  fallen  upon,  yet  by  Gods 
help  wee  got  safely  down  againe.  Meane  time  William  Barendsz  sate  in 
the  boate,  aud  sawe  ns  slide  downe,  and  was  in  greater  feare  than  wee 
to  behold  us  in  that  danger.  .  .  . 

''The  12th  of  June  in  the  morning,  wee  saw  a  white  beare,  which 
wee  rowed  after  with  our  boate,  thinking  to  cast  a  roape  about  her 
necke ;  but  when  we  were  neare  her,  shee  was  so  great  that  wee  durst 
not  doe  it,  but  rowed  backe  again  to  our  shippe  to  fetch  more  men  and 

L  2 
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our  armes,  and  so  made  to  her  againe  with  mtiBkets,  hargubnshes, 
halbertes,  and  hatchets,  John  Cornellysons  men  oomming  also  with 
their  boate  to  helpe  ns.  And  so  being  well  famished  of  men  and 
weapons,  wee  rowed  with  both  our  boates  nnto  the  beare,  and  fought 
with  her  while  fonre  glasses  were  mnne  out  (two  honrs),  for  our 
weapons  could  doe  her  little  hurt ;  and  amongst  the  rest  of  the  blowes 
that  we  gave  her,  one  of  our  men  stroke  her  into  the  baoke  with  an  axe, 
which  stucke  fast  in  her  backe,  and  yet  she  swomme  away  with  it ;  but 
wee  rowed  after  her,  and  at  last  wee  cut  her  head  in  sunder  with  an 
axe,  wherewith  she  dyed ;  and  then  we  brought  her  into  John  Comely- 
sons  shippe,  where  wee  fleaed  her,  and  found  her  skinne  to  be  twelve 
foote  long :  which  done,  wee  eate  some  of  her  flesh ;  but  wee  brookt  it 
not  well.     This  island  wee  called  the  *  Beare  Island.'  *' 

They  sailed  from  Bear  island  on  the  13th,  in  a  northerly  direction. 
At  noon  on  the  14th  they  fancied  they  could  see  land  to  the  north,  but 
were  not  certain.  At  noon  next  day  they  were  in  lat.  78°  16'  N. — that 
is  to  say,  off  the  mouth  of  Ice  Qord,  but  probably  some  way  out  to  sea. 
On  the  16th  they  met  the  ice-pack  north  of  Spitsbergen,  and  sailed 
along  it  eastwards  for  44  miles  (north-east  and  south-east).  At  noon 
on  June  17th  they  were  in  lat.  80°  10' ;  steering  south-south-west,  they 
came  in  sight  of  land,  which  was  visible  for  about  32  to  36  miles, 
trending  almost  from  west  to  east.  "  It  was  high  land,  and  entirely 
covered  with  snow."  Undoubtedly  the  north  coast  of  Spitsbergen 
between  Hakluyts  headland  and  the  mouth  of  Liefde  bay  was  what 
they  saw,  and  this  was  the  memorable  day  of  the  island's  discovery, 
though  De  Veer  makes  the  19th  the  date  of  this  event.  On  the  18th 
they  were  in  lat.  80°  N.  They  sailed  through  ice  westwards  along  the 
land  till  noon  on  the  20th.  On  the  19th  they  were  in  lat.  79°  49' 
according  to  De  Veer.  At  noon  on  the  20th  the  western  point  of  the 
land  lay  south-south-west,  20  miles  distant.  They  sailed  towards  it, 
and  '*  came  close  to  a  large  bay  (Bed  bay)  which  extended  into  the  land 
towards  the  south."  They  made  another  attempt  to  get  away  to  the 
north-west,  but  were  driven  back  by  the  ice,  and  so,  late  on  the  21st, 
both  ships  came  to  anchor  at  the  mouth  of  Fair  haven.  "  At  the  east 
point  of  the  mouth,"  says  Barendsz,  "  was  a  rock,  which  was,  moreover, 
split,  a  very  good  landmark ; "  he  obviously  refers  to  Cloven  cliff. 
<*  There  was  also  a  small  island  or  rock,  about  1^  (?  miles)  from  that 
eastern  one.  On  the  west  point  also  was  a  rock,  very  near."  It  would, 
therefore,  appear  that  he  anchored  between  Cloven  cliff  and  Yogelsaog. 
Here  or  hereabouts,  in  lat.  79°  50',  Barendsz  set  up  a  post  with  the  arms 
of  the  Dutch  upon  it.  The  post  remained  standing  till  1612,  when  the 
English  carried  it  away.* 

Next  day  they  **  took  in  ballast  of  7  boatsful  of  stones,  thus  much 


*  The  &ot  ifl  mentioned  in  a  resolution  of  the  States-General,  April  16, 1615. 
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because  our  ship  was  little  ballasted."  A  great  fight  with  a  bear 
followed,  and  then  they  explored  Fair  haven  with  a  boat,  and  found  the 
Norway  islands  and  several  good  anohorages.  On  one  island  where 
they  landed,  they  "  found  many  red  geese-egges,  which  we  saw  sitting 
upon  their  nests,  and  drave  them  from  them,  and  they  flying  away 
cryed, '  red,  red,  red ; '  and  as  they  sate  we  killed  one  goose  dead  with 
a  stone,  which  we  drest  and  eate,  and  at  least  60  egges,  that  we  tooke 
with  us  aboard  the  shippe.  .  .  .  These  were  Botgansen  (Bemacle  geese), 
such  as  come  into  Holland  about  Weiringen  (near  the  Texel),  and  every 
yeere  are  there  taken  in  abundance,  but  till  this  time  it  was  never 
kaowne  where  they  hatched  their  egges ;  so  that  some  men  have  taken 
upon  them  to  write  that  they  grow  upon  trees  in  Scotland  that  hang 
over  the  water,  and  such  egges  as  fall  from  them  downe  into  the 
water  become  yong  geese  and  swimme  away ;  but  those  that  fall  upon 
the  land  burst  in  sunder  and  come  to  nothing :  bat  this  is  now  found' 
to  be  contrary,  and  it  is  not  to  be  wondered  at  that  no  man  could  tell 
where  they  breed  their  egges,  for  no  man  that  ever  we  knew  had  ever 
beene  under  80°." 

Next  day,  the  23rd,  the  weather  being  very  clear,  they  went  out  of 
the  bay  and  rounded  Hakluyts  headland  *'  to  seek  how  far  the  coast 
could  extend  itself."  They  "  could  not  perceive  the  end  of  the  land, 
which  extended  itself  S.  i  E.,  28  miles,  as  far  as  a  high  and  moun- 
tainous cape  [?  Knottie  point],  which  looked  as  if  it  were  an  island." 
They  returned  and  cast  anchor  in  the  same  place,  and  at  midnight 
found  by  observation  that  they  were  in  lat.  79°  42',  which  is  the 
latitude  of  Danes  island.* 

On  the  24th  they  sailed  southward  down  the  west  coast  or  wall  of 
the  island,  as  De  Veer  calls  it.  "  The  land,"  says  Barendsz,  "  was  for 
the  greatest  part  broken,  rather  high,  and  consisted  only  of  mountains 
and  pointed  hills,  for  which  reason  we  gave  it  the  name  of  *  Spits- 
bergen.* "  t  Captain  Eijp,  giving  evidence  before  the  magistrates  of 
Delft,  said,  *'  We  gave  to  that  land  the  name  of  Spitsbergen,  for  the 
great  and  high  points  that  were  on  it."  They  did  not,  however,  con- 
ceive it  to  be  an  island,  but  only  part  of  Greenland,  as  De  Veer  expressly 
states. 

On  the  25th  they  entered  and  cast  anchor  in  a  bay,  which  must  have 
been  Magdalena  bay,  for  it  was  40  miles  north  of  Yogelhoek.  They 
rowed  up  the  bay,  on  the  south  side  of  which  was  a  low  cape,  the 
English  burying-ground  of  later  days,  with  a  covo  behind  it,  **  having 
shelter  from  all  winds,"  and  "a  little  creek  like  a  harbour."     They 


♦  79°  42',  Bays  De  Veer,  who  gives  the  elements  of  the  calculation.  Barendns's  log 
says  79°  24',  but  this  is  doubtless  a  misprint. 

t  Not  Spitzbergeu,  as  it  is  commonly  but  incorrectly  spelt.  The  name  is  Dutch, 
from  spiU,  "  a  point." 
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landed,  and  found  two  walrus'  teeth  "  that  waighed  sixe  ponnd,*'  and 
many  smaller  teeth,  so  they  named  the  inlet  Teeth  bay.  On  this 
ocoasion  they  appear  to  have  taken  formal  possession  of  the  land  for 
Holland,  and  to  have  deposited  among  sotne  rocks  a  reoord  of  their  visit 
enclosed  in  a  box.* 

On  the  26th  they  sailed  into  the  north  end  of  Foreland  sound,  but 
found  that  it  was  blocked  at  some  distance  in  by  the  banks  after- 
wards called  the  Barr.  There  was  ice  on  the  shallows,  so  they  were 
forced  to  turn  back,  for  which  reason  they  called  the  sound  Keerwyck.t 
On  Barendsz'  map  this  bank  is  marked  as  an  isthmus,  joining  the  Fore- 
land to  the  mainland,  but  from  his  log  it  is  evident  that  he  knew  there 
was  water  over  the  bank.  The  next  day  was  calm,  but  on  the  28th 
they  emerged  again  from  the  sound  and  rounded  the  north  end  of  the 
Foreland,  to  which  they  gave  the  name  Vogelhoek,  from  the  great 
number  of  birds  about,  which  flew  against  the  sails.  On  the  28th  they 
sailed  southward  along  the  west  coast  of  the  Foreland,  "  which  was 
very  mountainous  and  sharp,  with  a  beautiful  shore."  At  noon  the 
latitude  was  observed  to  be  78°  20'.  Later  they  passed  the  mouth  of 
Ice  fjord,  **  a  large  bay,  which  extended  itself  in  the  land  east-north- 
east, and  was  on  both  sides  high  and  mountainous ; "  afterwards  they 
saw  Bell  sound,  •*  in  which  was  much  ice  under  the  land."  These  are 
the  bays  named  Grooten  Inwyck  and  Inwyck  on  Barendsz's  chart. 
They  continued  southward  along  the  land,  till  at  noon  on  the  29th  they 
were  in  lat.  76°  50'  N.  The  ice  now  drove  them  out  to  sea.  At  noon 
on  the  30th  they  were  in  lat.  75°  N.,  and  on  July  1  they  sighted  Bear 
island  once  more. 

It  is  evident  that  between  Barendsz  and  Eijp  there  had  been  fre- 
quent dififerences  of  opinion  as  to  the  course  to  be  steered.  Rijp  was 
always  for  going  further  west,  Barendsz  hankered  after  the  east.  Their 
differences  now  culminated,  and  they  decided  to  separate  and  go  their 
own  ways.  Barendsz  sailed  to  Novaja  Zemlja,  where,  after  following  up 
the  west  coast  and  rounding  the  north-east  point,  he  was  shut  in  by 
ioe  at  Ice  haven  on  August  27,  and  forced  to  winter.  On  the  SOth  the 
ship  was  nipped  in  the  ice,  "  whereby  all  that  was  about  and  in  it  began 
to  crack,  so  that  it  seemed  to  burst  into  a  hundred  peeces,  which  was 
most  fearfuU  both  to  see  and  heare,  and  made  all  the  haire  of  our  heads 
to  rise  upright  with  feare."  They  now  began  carrying  things  ashore, 
where  they  set  up  a  tent,  and  presently,  having  found  much  driftwood, 
determined  to  build  a  hut.  The  carpenter  died  on  September  23,  leav- 
ing them  sixteen  in  number,  whereof  some  were  always  sick.  By  the 
end  of  October  the  house  was  finished,  and  they  had  moved  into  it. 

♦  See  the  affidavits  printed  by  Miiller,  •  GescbiedeniB  der  Noordscbo  Compagnie,' 
p.  362. 

t  See  A.  Cz.  Herman's  affidavit  of  1030,  printed  in  Mnller's  •Gescbiedenis  der 
Noordsche  Compagnie,'  p.  SG3. 
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During  the  winter  only  one  man  died,  though  many  suffered  from 
scurvy,  but  the  fresh  meat  they  seoured  by  trapping  foxes  Faved  them. 
When  daylight  returned  they  "  made  (April  3)  a  staff  to  plaie  at  Culfe,* 
thereby  to  stretch  our  jointcs; "  and  it  is  again  recorded  (May  15),  that 
they  went  out  '*  to  exercise  their  bodies  with  running,  walking,  playing 
at  colfe,  and  other  exercises,  thereby  to  stirre  their  joynts  and  make 
them  nymble."  They  had  many  contests  with  bears,  and  once,  like  so 
many  other  early  arctic  travellers,  they  ate  a  bear's  liver,  which  made 
them  all  sick  so  that  their  skins  peeled  off.  All  through  the  month  of 
May  they  waited,  hoping  to  be  able  to  bring  their  ship  away,  but  it  was 
not  possible ;  so  they  made  preparations  for  leaving  in  two  open  boats, 
and  Barendsz,  who  was  very  ill  with  scurvy,  wrote  a  letter,  which  he 
put  into  a  bandoleer  and  hanged  up  in  the  chimney,  stating  briefly  the 
nature  of  their  doings  and  sufferings  in  that  place. 

At  length,  on  June  13,  they  drew  Barendsz  and  another  very  sick 
man  to  the  shore,  and  embarked  in  the  two  open  boats,  fifteen  men  in  alL 
They  rowed  round  the  north-east  point  of  Novaja  Zemlja,  and  began 
making  their  way  with  great  diflSculty  down  the  west  coast.  On  the 
20th,  near  Cape  Comfort  (east  of  Cape  Nassau),  "Claes  Andriezoon 
began  to  be  extreme  sick,  whereby  we  perceived  that  he  would  not  live 
long,  and  the  chief  boateson  came  into  our  scute  and  told  us  in  what 
case  he  was,  and  that  he  could  not  long  continue  alive;  whereupon 
Willem  Barendsz  spake  and  said,  '  Methinks  with  mee  too  it  will  not 
last  long ; '  and  yet  we  did  not  judge  Willem  Barendsz  to  be  so  sicke, 
for  we  sat  talking  one  with  the  other,  and  spake  of  many  things,  and 
Willem  Barendsz  looked  at  my  little  chart,  which  I  had  made  touching 
our  voiage,  and  we  had  some  discussion  about  it ;  at  Isist  he  laid  away 
the  card  and  spake  unto  me,  saying,  *  Gerrit,  give  me  some  drinke ; ' 
and  he  had  no  sooner  drunke  but  he  was  taken  with  so  sodain  a  qualm, 
that  he  turned  his  eies  in  his  head  and  died  presently,  and  we  had  no 
time  to  call  the  maister  out  of  the  other  scute  to  speak  unto  him ;  and 
so  he  died  before  Claes  Andriesz,  who  died  shortly  after  him.  The 
death  of  Willem  Barendsz  put  us  in  no  small  discomfort,  as  being  the 
chiefe  guide  and  onely  pilot  on  whom  we  reposed  our  selves ;  but  we 
could  not  strive  against  God,  and  therefore  we  must  of  force  be  content." 
Thus  died  the  discoverer  of  Spitsbergen,  and  leader  of  the  first  polar 
expedition  that  wintered  so  far  north.  A  third  man  died  a  few  days 
later. 

With  incredible  toil  the  weak  survivors,  all  more  or  less  scurvy- 


*  It  may  interest  golfers  to  be  reminded  that  many  representations  of  their  game 
exist  in  works  of  art  by  Dutch  painters  of  the  seventeenth  century.  I  remember  two, 
both  dated  1654.  One  is  a  drawing  of  golf-players  by  Jan  van  de  Capelle  in  a  sketch- 
book (which  also  contains  drawings  by  Eembraudt  and  other  contemporary  artists), 
which  belonged  to  Madame  Kneppelhout  in  1891.  The  other  is  an  etching  by  Hem- 
brandt  (B.  125),  representing  the  sport  of**  Kolef.'* 
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stricken,  laboured  throagh  the  ice,  till  the  19th,  when  they  came  into 
open  water  near  Cross  island.  Sailing  now  more  quickly  southward, 
they  met  two  Bassian  Lodyas  on  the  28th,  and  obtained  a  little  relief 
from  them.  Shortly  afterwards  they  found  scurvy-grass,  which  did 
them  all  incredible  good,  but  the  scurvy  was  not  entirely  cured  till 
much  later.  Sailing  straight  across  the  sea,  they  reached  the  mouth  of 
the  Petchora  on  August  4.  On  September  2,  after  voyaging  1600  miles 
in  their  open  boats,  and  undergoing  innumerable  hardships,  being  often 
brought  to  the  verge  of  starvation,  they  joined  three  Batch  ships  at 
Kola,  on  the  White  sea,  whereof,  by  a  strange  chance,  one  was  under 
command  of  the  selfsame  Jan  Cornelisz  Eijp  from  whom  they  had 
parted  thirteen  months  before  at  Bear  island. 

Of  Rijp's  doings  after  parting  from  Barendsz,  we  possess,  unfortu- 
nately, the  most  meagre  accounts.  Hessel  Gerritsz,  in  his  'Histoire 
du  pays  nomm6  Spltsberge,*  only  says,  "  Bijp  again  set  sail  (i,e.  from 
Bear  island)  towards  the  north,  and  came,  after  marvelloas  accidents 
from  ice  and  winds,  to  the  spot  where  they  had  anchored  for  the  first 
time  in  80^  (i.e.  to  Fair  haven).  He  had  also  been  again  at  Yogel- 
hoek,  and  he  returned  from  thence  with  the  intention  of  rejoining 
Barendsz."  Pontanus,  in  his  *  History  of  Amsterdam,'  says  (p.  168), 
"  that  Rijp  pretended  that  they  ought  to  retrace  their  steps  till  80°." 
Bijp  himself,  in  his  affidavit,  only  says  that  **  they  returned  to  the  same 
place  where  they  had  been  at  first,"  and  that,  from  Bear  island,  they 
"  took  their  course  to  the  north  round  "  Spitsbergen.  There  is  every 
reason  to  believe  that  they  merely  retraced  their  former  course,  and 
made  no  new  discoveries,  the  ice-pack  near  Fair  haven  keeping  them 
back.  If  any  discoveries  of  importance  had  been  made  they  would 
assuredly  have  been  included  in  the  chart  of  1598,  whereas  nothing  is 
there  indicated,  and  Eijp's  returning  ship  is  merely  depicted  in  the 
neighbourhood  of  the  Faroe  islands.  De  Veer  says  that  Bijp  left 
them  to  *'  saile  unto  80  degrees  againe ;  for  hee  was  of  opinion  that 
there  he  should  finde  a  passage  through,  on  the  e€kst  side  of  the  land 
that  lay  under  80  degrees  " — that  is  to  say,  that  he  did  not  intend  to 
explore  eastward  till  he  had  reached  Fair  haven. 

From  Kola,  Rijp  carried  the  twelve  survivors  safely  home  to  Holland. 
They  entered  the  Maas  on  October  29,  rowed  to  Delft,  then  to  the 
Hague,  and  from  thence  to  Haarlem  ;  *'  and  upon  the  first  of  November 
about  noone  got  to  Amsterdam,  in  the  same  clothes  that  we  ware  in 
Nova  Zembla,  with  our  caps  furd  with  white  foxes  skins.  .  .  .  Many 
men  woundred  to  see  us,  as  having  estemed  us  long  before  that  to  have 
bin  dead  and  rotten.  The  newes  thereof  being  spread  abroad  in  the  towne, 
it  was  also  carried  to  the  Princen  Hof,  where  the  noble  lords,  the  Chan- 
cellor, and  the  Ambassador  from  the  most  illustrious  King  of  Denmark, 
Norway,  Goths,  and  Wends,  were  then  at  table.  For  the  which  cause 
we  were  presently  fetcht  thither  by  the  Schout  and  two  of  the  lords  of 
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the  town,  and  there  in  the  presence  of  the  said  lord  ambassador  and  the 
burger  masters  we  made  rehearsall  of  our  vojages  and  adventures." 

This  memorable  and  tragic  expedition  became  famous  in  the  annals 
of  Dutch  navigation,  and  is  still  rightly  regarded  as  one  of  the  glories 
of  Holland's  heroic  days.     Hendrik  Tolleos  wrote  a  poem  upon  it.     De 
Veer's  account  of  it  was  widely  oirculatecl,  translated  into  many  lan- 
guages, and  has  been  frequently  reprinted,  twice  in  English  during  the 
last  century.      Not    till    the  year  1870  was    Novja   Zemlja  circum- 
navigated ;  Captain  Johannesen  accomplished  this  feat,  and  visited  the 
east  coast  of  the  island,  when  he  approached  but  did  not  find  Barendss's 
winter  quarters.     In  1871  another  Norwegian,  Captain  Elling  Carlsen, 
of  Hammerfest,  took  his  sloop  into  Barendsz's  Ice  haven  on  Septem- 
ber 7.    On  the  9th  he  discovered  the  ruius  of  the  hut  (16  metres  long 
by  10  metres  broad),  and  brought  away  from  it  a  number  of  relics, 
which  had  been  buried  and  preserved  under  a  thick  accnmulatioD  of  ice. 
Measures  were  successfully  taken  by  the  Dutch  Qovemment  to  obtain 
possession  of  these  treasures.     They  were  presented  to  Holland  by 
their  purchaser,  Mr.  Kay.*    Captain  Gundersen  was  the  next  to  visit 
Ice  haven  in  1875.     He  found  and  brought  away  some  old  charts  and 
manuscript  translation  of  the  narrative  of  Pet  and  Jackman's  voyage  of 
1580.     Finally,  in  1876,  Mr.  Charles  Gardiner  sailed  in  his  yacht  Olaw- 
warm  through   Matotchkinshar  to  Ice  haven,  and   made  a  thorough 
examination  of  the  ruins  of  Barensz's  hut.     He  brought  back  one  hun- 
dred and  twelve  more  relics,  which  he  generously  presented  to  the 
Dutch  €rovernment.t     All  these  objects  were  brought  together,  and 
form  the  interesting  collection  now  exhibited  in  the  museum  at  Amster- 
dam. 
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Eighty  years  is  a  long  time  to  wait  for  an  authentic  account  of  one  of 
the  most  remarkable  and  important  of  antarctic  voyages  ;  yet  until  the 
publication  of  this  slim  volume,  only  the  few  students  of  these  matters 
who  have  an  intimate  acquaintance  with  the  Russian  language  were  able 
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to  get  at  the  fall  detaila  of  the  voyage  of  the  two  Busfiian  oorvettes  in 
181d-21.  Unfortunately  the  fall  details  have  still  to  be  soaght  in 
Boflsian,  for  the  200  octavo  pages  now  pablished  by  the  Dresden  Geo- 
graphical Society  concentrate  a  narrative  which  spreads  over  730  qaarto 
pages  of  the  Bassian  original.  We  greatly  regret  that  this  condensation 
was  necessary,  the  more  becaase  we  find  in  the  preface  that  Prof.  H. 
Gravelios,  to  whom  the  translation  is  dae,  dictated  a  fall  translation  of 
Bellingshaasen's  two  volames  to  a  shorthand-writer,  which  was  equiva- 
lent to  640  octavo  pages,  and  then  proceeded  by  judicious  excision  and 
compression  to  bring  the  mass  of  matter  within  the  means  of  the  Dresden 
G^graphical  Society  to  publish,  '*the  fourth  redaction — and  reduc- 
tion— of  the  original  translation."  This  is  a  work  of  no  mere  local  or 
temporary  interest,  and  we  wish  that  it  had  been  possible  to  have  secured 
the  co-operation  of  larger  and  wealthier  societies,  in  more  countries  than 
one  if  that  were  necessary,  so  that  the  whole  text  might  have  been  laid 
before  the  people  of  Western  Europe.  Perhaps  it  is  not  too  late  to 
secure  a  full  translation ;  perhaps  we  might  hope  that  some  one  of 
the  several  wealthy  promoters  of  antarctic  research  might  give  the 
few  hundreds  required  for  a  full  translation  into  English,  illustrated 
with  a  map — which  is  wanting  here  though  the  original  work  had  one — 
and  helped  in  places  by  notes. 

Yet  we  do  not  wish  to  detract  from  the  immense  credit  due  to  Prof. 
Gravelius  and  the  Dresden  Society,  for  their  book  is  most  judiciously 
condensed,  and,  as  far  as  we  can  test  it — that,  unfortunately,  is  but  a 
little  way — ^very  accurately  rendered.  It  is  certainly  of  engrossing 
interest  and,  despite  the  remote  dale  of  the  voyage,  of  refreshing  novelty. 
We  have,  in  fact,  no  criticism  to  offer,  except  that  it  might  have  been 
stated  whether  the  dates  are  according  to  new  or  old  style ;  they  are 
given  as  in  the  original,  and  so  must  follow  the  Bussian  calendar.  In 
referring  to  dates  in  this  notice,  we  quote  from  the  book,  and  eleven 
days  must  be  added  to  make  them  correspond  with  the  dates  marked  on 
Bellingshausen's  track  on  the  map  given  in  the '  Antarctic  ManuaL'  The 
temperatures  might  perhaps  have  been  reduced  to  a  common  scale — some 
are  cited  in  B^aumur,  others  in  Fahrenheit  degrees ;  but  here  again  the 
translator  follows  the  author.  Without  further  comment  we  shall 
summarize  the  main  facts  as  to  the  voyage,  calling  special  attention  to 
those  parts  least  noticed  in  the  brief  and  unsatisfactory  accounts  with 
which  we  have  had  to  be  satisfied  hitherto. 

The  Bussian  emperor,  probably  on  the  advice  of  Baron  de  Traversey, 
the  head  of  the  Bussian  admiralty,  resolved  early  in  1819  to  send  out 
two  expeditions  of  two  ships  each  simultaneolisly  towards  the  two  poles. 
The  idea  was  imperial  in  its  world-embracing  magnitude,  and  auto- 
cratic in  the  speed  with  which  the  four  vessels  were  selected,  equipped, 
manned,  and  despatched. 

The  Emperor  Alexander  I.  visited  the   vessels  when    they  were 
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ready  to  sail,  and  entertained  the  oaptains  at  the  palaoe  before  their 
departure,  impressing  on  them  his  desire  that  they  should  act  in  the 
friendliest  way  towards  all  people,  civilized  or  savage,  whom  they  should 
meet.  On  July  4,  1819,  the  four  ships  sailed  from  Kronstadt,  the 
Otkritie  and  Blagonamerenni  bound  for  the  Pacific  to  enter  Bering  strait 
and  make  the  north-west  passage ;  the  Vosiok  and  Mimi  for  a  voyage 
in  the  south  supplementary  to  that  of  Oaptain  Cook.  The  Vo9tok  was 
a  corvette  built  at  St.  Petersburg  in  1818  of  unhewn  pine-wood ;  she 
was  copper-bottomed,  and  her  masts  and  spars  cut  down  to  fit  her  for 
heavy  weather.  Her  dimensions  are  given  as — ^length,  129  feet  10 
inches ;  breadth,  32  feet  8  inches ;  and  depth,  9  feet  7  inches.  These 
figures  are  accurately  transcribed  from  the  original,  but  the  important 
qualifying  word  *'  of  hold  "  after  "  depth  "  is  not  translated ;  the  draught 
of  water  must  have  been  greater.  The  second  was  a  vessel  of  530 
tons,  built  of  the  same  material  as  the  Voatok^  and,  under  the  name  of 
the  Ladoga^  intended  for  the  navigation  of  the  Baltic ;  she  was,  how- 
ever, specially  strengthened.  The  emperor  changed  the  name  to  Jtftmi, 
t.0.  '* Pacific,"  and  her  dimensions  were — length,  120  feet;  breadth^ 
30  feet ;  and  depth  (this  time  probably  draught  of  water),  15  feet.  She 
was  a  much  slower  sailer  than  the  Vostoh,  and  the  narrative  is  full  of 
records  of  the  leading  ship  having  to  shorten  sail  in  order  to  allow  the 
Ifimi  to  come  up  with  her.  Oaptain  F.  von  Bellingshausen  (who  had 
made  a  circumnavigation  with  Krusenstern)  had  received  his  appoint- 
ment to  command  the  expedition  on  board  the  VoBtoh  on  April  24 
at  Sebastopol;  it  took  him  a  month  to  reach  St.  Petersburg,  so  that 
his  time  for  preparation  was  barely  six  weeks.  The  command  of  the 
Mimi  was  given  to  Lieut  Lazarefif,  who  had  served  in  the  British  navy 
for  four  years  as  a  volunteer  officer,  and  had  siuce  commanded  one  of  the 
ships  which  kept  up  communication  between  Eushia  and  Alaska.  The 
Vosiok  carried  117  souls  all  told,  including  an  astronomer  and  an  artist; 
none  of  the  work  of  the  latter,  however,  illustrates  this  work,  but  it 
appears  in  the  atlas  accompanying  the  original  narrative.  The  Mimi 
had  a  complement  of  seventy-two ;  no  chaplain  is  mentioned  in  the  list 
of  officers  of  either  ship,  but  there  was  a  priest  on  board  the  JKimi,  who 
visited  the  Vosiok  when  weather  permitted,  and  on  the  two  vessels  part- 
ing company  for  a  time  he  was  transferred  to  the  bigger  ship,  where 
he  could  minister  to  the  larger  congregation.  Two  German  naturalists 
were  engaged  to  join  the  expedition  at  Oopenhagen,  but  they  evidently 
got  fiightened,  and  refused  to  join,  sending  very  transparent  excuses 
instead,  and  Bellingshausen  tried  desperately  to  fill  their  places,  but  in 
vain.  On  July  29  the  ships  anchored  in  Spithead,  and  Bellingshausen 
took  coach  to  London  to  buy  charts,  books,  and  instruments.  He  was 
intrt^duced  to  Sir  Joseph  Banks,  the  former  shipmate  of  Oaptain  Oook, 
and  then  President  of  the  Eoyal  Society,  and  through  him  tried  to  find 
two  English  naturalists  to  take  the  place  of  the  defaiilting  Germans,  but 
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a  week*B  labour  was  given  to  the  search  in  vain.  The  expedition  waited 
in  the  hope  of  finding  naturalists  until  August  25,  and  then  had  to  sail 
without  them,  to  the  deep  regret  of  the  captain,  who  keenly  realized  the 
magnitude  of  the  opportunities  which  would  be  open  to  him,  and  of 
whioh  he  would  be  powerless  to  take  advantage.  From  a  passage  in  the 
translation,  one  might  suppose  that  a  Russian  naturalist  may  possibly 
have  been  found  after  all,  for  we  are  told  that  in  lodging  *'  the  astro- 
nomer Simanoff  and  the  naturalist  Michaeloff"  in  rooms  opposite  to 
those  of  the  two  captains  while  the  ships  lay  in  Sydney  harbour,  the 
Mayor  of  Paramatta  jocularly  observed  that  science  and  navigation 
should  never  be  separated.  On  referring  to  the  original,  however, 
we  find  that  Michaeloff  is  called  "  painter  from  nature,"  and  not 
"  naturalist." 

The  ships  touched  at  Tenerife  and  at  Bio  de  Janeiro,  where  they 
met  the  Bussian  arctic  squadron  bound  for  Bering  strait.  A  snow- 
storm was  encountered  on  December  15,  in  53^  S.,  and  next  day  South 
Gkorgia  was  sighted.  The  ships  sailed  slowly  along  the  south  coast, 
meeting  a  boat  from  two  British  seal-ships,  which  lay  in  one  of  the 
harbours,  and  discovering  a  small  off-lying  island,  which  was  named 
after  Annenkoff,  one  of  the  lieutenants  of  the  Mirni.  A  runniog  survey 
was  made  of  the  south  coast  of  South  Georgia,  which  was  sprinkled 
plentifully  with  Bussian  names.  The  weather  was  foggy,  with  constant 
showers  of  rain  and  snow,  and  on  the  17th  the  ships  left  the  coast, 
steering  for  the  South  Sandwich  islands.  Halfway  across  a  sounding 
was  taken  in  260  fathoms  with  no  bottom,  and  a  temperature  observa- 
tion of  31°-75  Fahr.  at  270  fathoms  is  recorded.  In  56°  S.  the  first 
ice-island  was  seen  rising  180  feet  above  the  sea,  and  covered  with 
penguins,  to  the  great  amazement  of  the  Bussian  crews.  Innumerable 
whales  were  in  sight,  and  albatrosses  accompanied  the  ships.  On 
December  23  a  group  of  three  small  islands  lying  to  the  north  of  the 
Sandwich  group  was  discovered,  and  named  collectively  after  Baron 
Traversey,  the  Minister  of  Marine,  who  had  equipped  the  expedition. 
One  of  the  islands,  named  after  Savodoffuki,  the  first  lieutenant  of  the 
Vostok^  culminated  in  a  remarkable  summit,  shaped  like  two  SS  lean- 
ing against  each  other,  a  puzzling  description  to  which  the  translator 
not  unnaturally  affixes  a  query.  The  crater  on  this  island  emitted  a 
thick  cloud  of  vapour,  and  when  landed  upon  the  mountain-side  half- 
way up  was  found  hot  to  the  touch;  the  warmth  and  freedom  from 
snow  made  it  the  site  of  a  great  penguin  rookery.  An  experiment 
was  made  in  the  use  of  melted  ice  hewn  from  the  fioating  masses  for 
making  tea,  and  the  result  proved  highly  satisfactory,  so  that  hence- 
forth the  ice  furnished  the  expedition's  water-supply. 

Observations  were  made  at  this  point  with  a  special  deep-sea 
thermometer  enclosed  in  a  sheet-iron  cylinder  provided  with  valves, 
through   which   the  water  passed   freely  as   it  descended,   but  was 
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retained  on  the  asoent.  At  220  fathoms  a  temperature  of  —  1°  B.  was 
obtained  by  this  instmment,  the  surface  temperature  being  +0^*5  B. ; 
but  Bellingshausen  had  not  perfect  confidence  in  the  contained  water 
retaining  its  temperature  unchanged.  He  proved,  however,  that  the 
water  at  220  fathoms  was  distinctly  Salter  than  that  at  the  surface. 

The  Candlemas  islands,  Saunders  island,  and  Montague  island,  dis- 
covered by  Cook,  were  passed  on  their  eastern  side,  and  recognized; 
the  two  latter  had  a  fine  appearance,  seen  as  they  were  with  the  sun- 
shine glittering  on  their  covering  of  snow.  The  weather  speedily 
relapsed  into  its  normal  state  of  fog  and  snowHsqualls,  and  for  several 
days  the  ships  tried  to  make  their  way  southward  through  an  increas- 
ing number  of  bergs.  On  January  1,  1820,  a  glimpse  of  Bristol  island 
was  obtained  through  the  fog,  but  the  weather  continued  so  bad  that 
it  was  impossible  for  the  officers  of  the  Jfimt  to  come  on  board  the 
Vottok  for  a  New  Year's  feast.  Next  day  the  land  of  Southern  Thule 
was  sighted,  and  found  to  be  a  group  consisting  of  one  large  and  three 
smaller  islands,  all  very  high  and  inaccessible.  Bellingshausen  named 
the  largest  member  of  the  group  Cook  island,  in  honour  of  its  discoverer. 
On  January  3  the  parallel  of  60^  S.  was  crossed  for  the  first  time,  but 
next  day  it  was  necessary  to  shape  a  northerly  course,  as  the  ice  was 
impenetrable  to  the  south,  and  the  rigging  was  so  encumbered  with 
snow  and  ice  as  to  make  it  almost  impossible  to  manoeuvre  the  ships. 
Southern  Thule  and  Bristol  island  were  passed  on  their  western  side, 
the  group  being  circumnavigated  for  the  first  time,  and  on  the  5th  the 
ships  were  back  in  the  position,  occupied  four  days  previously. 

A  fresh  attempt  was  made  to  get  south,  as  the  weather  had  im- 
proved, and  with  a  strong  westerly  wind  a  steady  course  east  by 
south  was  steered  for  many  hours,  affording  a  welcome  rest  to  the 
crews,  wearied  by  the  incessant  tacking  of  the  previous  week.  On 
January  8,  however,  in  60°  S.  and  18°  W.,  solid  ice  appeared  once 
more  to  the  south,  and  a  course  was  l^eld  eastward  through  drifting 
bergs.  The  appearance  of  marine  animals  suggested  the  proximity 
of  land,  but  no  other  indications  were  seen.  On  the  11th  it  was 
possible  to  steer  south-south-east,  and  a  slight  but  distinct  swell 
coming  from  the  south  suggested  the  idea  that  the  sea  towards  the 
pole  was  more  open  and  free  from  ice  than  where  they  were.  The 
Bussian  ships  were  now  well  to  the  south  of  Cook's  homeward  track, 
and  in  a  stretch  of  ocean  where  no  other  vessel  had  ever  sailed.  On 
January  11,  about  12°  W.,  a  fresh  south-westerly  breeze  made  it 
possible  to  set  a  course  south-east  through  a  clear  sea,  and  as  the 
wind  veered  to  north  the  course  was  gradually  altered  to  south,  until, 
on  January  15,  the  antarctic  circle  was  crossed  for  the  first  time  in 
3°  W.  long.,  and  next  day  the  latitude  of  69°  21'  S.  was  reached  on 
the  same  meridian.  It  is  interesting  to  notice  that  when  Biscoe  passed 
along  the  same  track  eleven  years  later  in  the  same  month,  he  coasted 
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the  ioe-paok   on  a  track  almoet  ooinoiding    with    Bellingshansen's. 
For  three  days  the  Vostoh  and  Mimi  tried  to  work  round  the  projecting 
promontory  of  ice  which  harred  the  way  to  the  sonth  and  east,  and 
on  January  19  the  way  to  the  south  seemed  clear;  though  the  ships 
were  smothered  in  snow  and  the  air-temperature  was  below  30^  Fahr., 
there  was  little  ice,  and  whales  were  blowing  all  round.    On  the  21st, 
however,  a  vast  icefield  appeared  in  the  south,  and  the  ships  had  to  turn 
from  a  position  in  69^  25'  S.,  1^  11'  W.  to  the  north-east  once  more,  the 
cirde  being  crossed  northwards  on  the  23rd.     Every  moonlight  night, 
when  the  stars  were  visible,  was  taken  advantage  of  for  lunar  observa- 
tions on  both  ships,  the  resulting  longitudes  being  apparently  of  very 
fair  accuracy.     The  eastward  route  had  kept   about  5°  to  the  south 
of  Cook's  outward  track  on  his  vain  hunt  for  Bouvet  island,  and  at 
last,  on  February  3,  it  was  possible  once  more  to  pass  the  circle  south- 
wards in  IS''  E.,  and  on  the  6th  the  latitude  of  69''  6'  S.  was  reached  in 
16°  E.    Here  a  sounding  showed  no  bottom  at  180  fathoms,  the  air- 
temperature  was  —  4°  B.  (23°  Fahr.),  and  tbe  sea  was  fall  of  pack-ice, 
increasing  in  density  towards   the  south.      Whales  were  playing  in 
the  lanes  of  open  water.     While  the  great  drifting  ice-islands  were 
obviously  derived  from  the  land,  Bellingshausen  satisfied  himself  that 
the  pack-ice  was  produced  at  sea,  for  with  a  temperature  of  23°  Fahr. 
a  month  after  midsummer,  it  was  evident  that  the  cold  in  winter  must 
be  very  severe,  while  the  immense  snowfall  of  those  latitudes  and  the 
condensation  from  the  atmosphere  on  the  oold  ice  must  at  all  times  of 
the  year  tend  to  increase  the  volume  of  the  floating  masses.    Once  more 
it  was  necessary  to  turn  back,  and  the  circle  was  crossed  northwards 
on  February  8  in   21°  E.     The  weather  continued  wretched — gales, 
snow,  and  a  temperature  always  below  the  freezing-point. 

The  last  attempt  to  get  southwards  led  to  the  crossing  of  the  circle 
on  February  14  in  38°  E.,  the  point  where  Cook  had  made  his  first 
attempt  to  enter  the  real  antarctic.  The  declination  of  the  compass 
was  found  to  have  increased  nearly  11°  westerly  since  Cook's  time. 
On  the  15th  the  worst  storm  of  the  voyage  descended  on  the  ships ; 
decks  and  rigging  were  covered  thick  with  snow,  a  terrific  sea  washed 
over  the  vessels,  and  the  greatest  anxiety  was  felt  as  to  the  result.  For 
three  days  the  gale  lasted,  the  wind  blowing  from  north  and  north- 
north-east,  while  the  snow-showers  hid  the  drifting  bergs  until  the 
ships  were  almost  upon  them,  and  every  rope  and  spar  had  a  crust  of 
ice  1^  inch  thick.  The  only  chance  of  safety  was  to  beat  to  the  north- 
ward in  the  hope  of  clearing  the  ice,  and  in  the  end  both  ships  emerged 
still  in  company  and  both  undamaged. 

On  February  20  the  ships  were  in  63°  8.,  42°  E.,  and  they  held  a  due 
easterly  course  to  68°  E.,  in  order  to  look  for  any  land  in  those  latitudes 
that  might  have  been  missed  by  Cook  when  he  made  his  great  detour 
to  the  north  in  search  of  Marion  island.      Nothing  was  seen  except 
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occasional  floating  ice,  and,  gradually  working  further  north,  they  crossed 
the  parallel  of  60°  S.  on  March  6,  in  87°  E.,  close  to  the  point  where 
Cook  had  crossed  it  southwards  on  the  return  from  his  northward  trip. 
A  few  days  previously  the  hnndredrh  day  of  the  voyage  from  Rio  de 
Janeiro  had  been  celebrated  with  great  satisfaction,  for  the  health  of 
all  on  board  both  ships  was  excellent ;  but  supplies  were  running  low, 
and  it  was  becoming  necessary  to  revisit  some  port  where  they  could  be 
replenished.  On  March  4  an  enormous  iceberg  was  in  sight,  the  height 
of  which,  as  measured  by  sextant  observations  from  the  Vosiokf  was 
375  feet,  and  from  the  Mimi  408  feet. 

Bellingshausen  now  resolved  to  part  company  with  the  Jlffmt,in 
order  to  more  thoroughly  explore  the  sea  south  of  Australia.  He 
accordingly  arranged  for  a  rendezvous  at  Boyal  Company  island, 
marked  on  Arrowsmith's  map  in  49°  Stf  S.,  143°  4'  E.,  towards  which 
point  the  two  ships  should  proceed  on  parallel  courses  8°  apart,  the 
VoBtok  following  the  more  northerly  and  more  direct  track.  The  Vostok^ 
having  taken  the  priest  on  board,  and  being  no  longer  obliged  to 
shorten  sail  for  her  slower  consort,  made  a  quick  voyage  to  the  reported 
position  of  Boyal  Company  island,  which  was  reached  on  March  22, 
but  neither  island  nor  ilftmt  was  to  be  found.  Two  days  later  the  coast 
of  Van  Dieman's  Land  came  in  sight,  and  on  the  29th  the  Vostok 
anchored  in  Sydney  harbour,  after  a  voyage  of  131  days.  The  Mimi 
had  not  arrived ;  but  the  arctic  expedition  in  the  Othritie  and  Blago- 
namerenni^  which  sailed  on  the  same  day  from  Kronstadt  and  were  left 
in  Bio,  were  again  encountered  on  their  leisurely  voyage  to  Bering 
strait. 

At  Sydney  the  Bussians  received  a  most  hearty  welcome,  and 
Bellingshausen  speaks  with  great  cordiality  of  the  generous  kindness 
shown  by  the  governor.  General  Macquarie.  On  April  7,  when  being 
shown  the  new  lighthouse  on  the  South  Head,  the  Buseian  officers  had 
the  pleasure  of  seeing  the  Ifimt  enter  the  harbour,  all  well  with  the 
exception  of  one  sailor,  who  showed  some  symptoms  of  scurvy. 

The  two  ships  lay  in  Sydney  harbour  for  a  month,  making  various 
repairs  and  taking  in  fresh  stores,  and  then  sailed  for  a  long  cruise  in 
the  tropical  Pacific,  exploring  the  island  groups,  especially  the  Paumo- 
tus,  then  scarcely  known,  discovering  several  new  islands,  and  pene- 
trating as  far  as  Cook's  great  place  of  refreshment,  Tahiti,  where 
King  Pomare,  an  independent  monarch  under  British  influence, 
received  them  with  graceful  hospitality.  They  were  back  in  Sydney 
on  September  8  after  four  months'  absence,  and  here  Bellingshausen 
learned  from  the  Bussian  consul  of  the  discovery  of  the  South  Shetlands 
by  William  Smith  in  1819,  a  fscCt  of  some  little  moment  as  bearing  on 
the  credibility  of  the  American  sealer  Fanning,  who  states  that 
Bellingshausen  believed  he  had  made  a  discovery  when  he  sighted  the 
New  Shetlands,  until  Captain  Palmer  told  him  what  they  were. 
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On  October  31,  1820,  the  Vostoh  and  Mimi  left  Sydney  harbonr  for 
their  seoond  yisit  to  the  antarctic  regions.  On  November  17  they  were 
pff  the  Macqnarie  islands,  and  experienced  an  earthquake  shock  while 
in  more  than  50  fathoms  of  water.  On  the  27th  they  crossed  the  parallel 
of  60""  8.  in  163''  E.,  and  the  officers  drank  the  health  of  their  friends  in 
St.  Petersburg  in  60°  N.  Next  day  the  first  iceberg  was  seen,  a  stately 
mass  with  fretted  sides  that  looked  as  if  they  were  ornamented  with 
Btatnes.  Loose  floating  ioe  then  appeared,  and  behind  it  a  solid  wall  of 
ice,  along  which  they  cruised  south-eastward.  Some  ice-islands,  one 
nearly  5  miles  in  circumference,  appeared  beyond,  and  at  first  this 
was  mistaken  for  land.  The  sea  seemed  most  open  to  the  east,  and  so 
Bellingshausen  kept  eastward  along  the  edge  of  the  solid  ice,  until  on 
November  30  he  almost  touched  65''  S.  in  169""  E.  Then  the  fine  weather 
ceased,  the  margin  of  the  ice  turned  to  a  north-easterly  trend,  and  the 
ships  worked  their  way  with  care  and  difficulty  through  the  loose  pack 
and  icebergs,  of  which  more  than  a  hundred  were  in  sight  at  one  time. 
The  ships,  Bellingshausen  says,  were  far  too  weak  to  risk  any  severe 
pressure  in  the  ice,  a  hint  which  shows  that  he  had  at  least  some  wish 
to  attempt  to  penetrate  the  pack,  though  he  could  have  no  idea  of  the 
great  expanse  of  open  sea  along  the  coast  of  the  undiscovered  Victoria- 
land  which  it  sealed  up.  For  four  days  he  had  skirted  the  margin  of 
the  impenetrable  ice,  for  a  distance  of  380  miles,  and  just  when  the  end 
of  it  seemed  to  be  reached  a  frightful  storm  came  on.  To  add  to  the 
misery  of  the  gale  and  the  darkness,  the  wild  rolling  of  the  ship  shook 
masses  of  snow  and  ice  from  the  rigging,  which  fell  on  the  deck  and 
made  it  dangerous  to  move  about.  The  birds  brought  from  the  tropics 
ae  pets  were  dying  daily  in  the  severe  climate,  but  the  polar  birds 
native  to  the  region  appeared  in  increasing  numbers,  always  suggesting 
the  proximity  of  land. 

At  last,  on  December  13,  the  polar  circle  was  reached  again  in 
164^  34'  W.,  and  the  midnight  sun  was  seen ;  but  next  day  the  ships  were 
almost  beset  in  a  field  of  loose  floating  blocks  of  ice  not  more  than  5  to 
7  feet  thick,  and  recalling  the  familiar  ice-floes  of  the  Baltic.  It  was 
necessary,  however,  to  retreat  northwards,  but  the  belief  that  behind 
this  floating  ice  solid  land  existed  seems  to  have  been  strong  in  the 
minds  of  the  officers.  The  weather  was  a  succession  of  gales  and  fogs, 
the  edge  of  the  ice  turned  the  ships  further  and  further  north  as  they 
proceeded  eastward,  and  just  in  the  longitudes  where  Cook  sailed  for 
13^  within  the  antarctic  circle  Bellingshausen  was  forced  to  within  a 
mile  or  two  of  the  sixtieth  parallel  in  order  to  get  round  the  ice,  yet 
he  was  a  fortnight  later  in  the  season  than  Cook.  It  was  observed  that 
a  bank  of  fog  formed  over  the  large  bergs,  so  that  they  could  be  recog- 
nized by  the  cloud  that  capped  them  even  when  they  themselves  were 
below  the  horizon.  On  Christmas  Day  (Eussian  calendar;  244  ice- 
bergs were  in  sight,  and  the  commander  congratulated  himself  that  both 
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crews  were  in  excellent  health,  better  than  they  had  enjoyed  in  the 
tropics. 

On  the  meridian  of  135°  W.,  where  Cook  had  mn  north  to  refresh 
his  exhausted  crew»  Bellingshausen  was  able  to  turn  southwards,  and 
on  December  30  he  crossed  the  circle,  only  to  be  turned  back  in  67°  30'  S., 
120°  W.,  by  solid  ice.     Another  northward  bend  brought  the  ships  to 
the  longitude  where  Cook  had  made  his  farthest  south,  bat,  as  Bellings- 
hausen considered  it  unnecessary  to  follow  the  track  of  his  predecessor, 
he  changed  his  course  to  south-east,  crossed  Cook's  roate,  and  crossed 
the  circle  for  the  sixth  time  on  January  7,  in  104°  W.    A  soath-easterly 
course  led  through  a  crowd  of  ice-islands,  one  of  them  about  20  miles 
in  circumference  and  rising  200  feet  above  the  water.     On  January  10 
the  farthest  south  point  of  the  voyage  was  reached  in  69°  53'  S.,  and 
92°  19'  W.     At  3  p.m.  a  dark  speck  appeared  on  the  white  background 
of  ice  to  the  east.     All  the  telescopes  in  the  ship  were  turned  upon  it, 
and  various  opinions  were  being  expressed,  when  the  sun  shone  out 
and  revealed  it  as  land  without  a  doubt,  the  steep  difis  and  rooks 
standing  out  black  and  free  from  snow.     The    land    had    appeared 
suddenly  without  a  warning  sign.     It  was  the  most  southerly  known 
land  in  the  world,  the  first  to  be  discovered  within  the  antarctic  circle. 
Next  day  a  nearer  view  was  obtained.     The  land  proved  to  be  an 
island,  9^  miles  long  and  4  miles  broad,  lying  in  68°  57'  S.,  90°  46'  W., 
and  rising  to  a  height  variously  estimated  at  from  3961  feet  to  4390 
feet.     It  was  named  after  Peter  the  Great,  founder  of  the  Bussian  navy. 
It  appeared  unlikely  that  such  an  island  existed  entirely  alone,  and 
a  keen  look-out  soon  revealed  more  land  that  seemed  like  a  continuation 
of  the  island  and  then  vanished  in  the  fog.     At  this  point  in  the  narra- 
tive Bellingshausen  brings  in  a  long  digression  desoribiug  experiments 
made  a  year  before  on  the  freezing  of  sea-water  and  fresh  water,  with 
a  couple  of  pages  of  speculation  as  to  the  formation  of  sea-ioe,  and  a 
renewed  declaration  that  the  icebergs  were  not  sea-ice,  but  produced 
from  some  great  southern  land  just  as  the  small  masses  of  ice  had  been 
seen  to  detach  themselves  from  the  slopes  of  Peter  I.  island.      On  the 
15th,  still  south  of  69"^  S.,  with  an  impenetrable  pack  to  the  southward, 
the  sea-water  was  observed  to  be  discoloured,  but  a  sounding  gave  no 
bottom  at  145  fathoms.     Then  sea-swallows  appeared,  a  certain  sign  of 
land  according  to  Bellingshausen,  who  wrote,  '*  the  land  must  come," 
and  on  the  17th  it  came.   It  was  beautiful  weather,  the  finest  day  of  the 
whole  voyage  before  or  after,  and  a  great  peak  rose  40  miles  to  the  east- 
south-east,  approximately  in  68°  43'  S.,  73°  10'  W.,  beyond  a  broad  stretch 
of  impenetrable  ice.     It  was  named  after  the  originator  of  the  expedi- 
tion, Alexander  I.     The  new  discovery  was  called  a  land,  not  an  island, 
for  distant  snow-free  peaks  appeared  beyond  that  which  was  first  seen, 
and  its  extent  seemed  to  be  considerable. 

A  course  was  now  set  for  the  South  Slietlands,  with  the  object  of 
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approaohing  them  from  the  south  and  ascertaining  definitely  whether 
thej  had  anj  oonneotion  with  the  oonjectural  antarotie  continent. 
On  January  24  land  was  seen  and  identified  as  the  South  Shetlands. 
A  number  of  small  islands  were  named  after  various  victories  of  the 
Busmans  over  the  French  in  Napoleon's  campaigns.  At  Little  Yaroslav 
island  Bellingshausen  found  on  the  morning  of  January  25  eight  British 
and  American  sealers  lying  at  anchor,  and,  having  invited  Captain  Palmer 
on  board  the  Vaaiok^  he  obtained  from  him  some  particulars  as  to 
the  work  of  the  hunters.  It  is  somewhat  remarkable  to  find  no  mention 
made  of  the  mainland  south  of  the  South  Shetlands,  to  which  Fanning 
explicitly  states  that  Bellingshausen  gave  the  name  of  Palmer  land, 
and  to  find  no  mention  of  the  services  of  Palmer  as  pilot,  to  which 
Fanning  devotes  some  space.  No  stay  appears  to  have  been  made,  and 
the  north-eastward  course  was  resumed,  a  few  more  small  islands  being 
sighted  and  named  on  the  way;  the  60th  parallel  was  passed  on 
January  31,  and  after  a  time  of  severe  but  needless  anxiety  on  account 
of  the  Shag  rocks,  which  were  passed  in  a  fog,  Rio  was  reached  on 
February  26  and  left  on  April  23.  At  last,  on  June  24,  1821,  the  two 
■hips  dropped  anchor  oQce  more  at  Kronstadt,  after  an  absence  of  751 
days,  527  of  which  had  been  passed  under  sail,  and  the  whole  distance 
travelled  had  been  2^  times  the  circamference  of  the  Earth. 

The  voyage  had  been  planned  as  a  continuation  of  the  voyage  of 
Cook,  and  Bellingshausen  seemed  to  have  possessed  not  a  little  of  tho 
spirit  of  the  great  navigator  whose  labours  he  most  loyally  sup- 
plemented, even  to  the  extent  of  foregoing  the  opportunity  of  possibly 
approaching  nearer  to  the  pole  in  order  to  explore  the  more  open  parts 
of  the  Southern  ocean  in  the  longitudes  where  Cook  had  got  far  south. 
It  is  unfortunate  that  this  splendid  voyage  remained  without  result ; 
for  the  course  of  subsequent  explorations  would  have  been  the  same  had 
it  never  taken  place.  A  timely  translation  into  English  would  have 
fiMnlitated  the  voyages  of  Biscoe,  Balleny,  Wilkes,  and  Boss. 


THE  SCIENTIFIC  WORK  OF  THE  SWEDISH  ANTARCTIC  EX- 
PEDITION AT  THE  FALKLAND  ISLANDS  AND  IN  TIERRA 
DEL  FUEGO. 

By  Dr.  J.  QUNNAB  ANDERSSON. 

I.  The  Falkland  Islands. — After  the  return  of  the  Antarctic,  on  July  4, 
to  Port  Stanley  from  South  Georgia  (see  Oeo,  Journal,  vol.  xx.  p.  405), 
the  members  of  the  expedition  on  board  this  ship  carried  on  investiga- 
tions in  different  parts  of  the  Falkland  islands  until  September  11. 
The  botanist  made  valuable  collections  of  marine  algse,  and  to  some 
extent  also  of  land-plants,  though  the  season  was  very  unfavourable 
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for  inyestigations  of  this  kind.  In  the  shallow  bays  and  harbours  of 
the  Falkland  islands  seventeen  trawlings  were  made,  some  of  which 
have  shown  a  rioh  animal  life.  Also  of  the  lower  land  and  fresh-water 
fauna  (insects,  crustaceans,  molluscs)  a  considerable  collection  has  been 
brought  together. 

In  connection  with  the  geological  survey,  collections  of  marine 
fossils  have  been  made  both  in  East  and  West  Falkland,  in  the 
Devonian  sandstone,  first  studied  by  Darwin,  forming  the  prevailing 
formation  of  the  islands.  Scattered  and  badly  preserved  plants  have 
also  been  found,  partly  together  with  the  marine  fossils.  The  hitherto 
unknown  base  of  the  Devonian  formation  has  been  discovered  in  Cape 
Meredith,  West  Falkland,  where  the  sandstone  rests  on  a  highly  dis- 
integrated formation  of  gneiss  and  granite. 

Special  attention  has  been  devoted  to  these  grand  phenomena  so 
characteristic  of  the  Falkland  islands,  which  have  been  described  as 
**  stone-rivers."  A  detailed  survey  of  one  of  the  largest  stone-rivers 
has  proved  that  we  have  here  on  a  large  scale  a  peculiar  mode  of 
detritus-transport,  previously  described  by  the  author  from  the  arctic 
region  (Bear  island).  The  formation  of  the  stone-rivers  belongs  to  a 
past  period,  and  it  seems  very  probable  that  it  ought  to  be  regarded  as 
a  subglacial  facies  of  the  ice-age.  In  that  time,  when  Tierra  del 
Fuego,  South  Georgia,  and  the  Dirk-Gerritsz  archipelago  were  under 
their  maximum  glaciation,  there  probably  existed  in  the  Falkland 
islands  a  climate  not  favourable  to  the  formation  of  glaciers,  but  in 
winter-time  permitting  the  deposition  of  a  thick  snow-cover,  which, 
when  melting  in  summer-time,  caused  a  slow  but  extended  movement 
of  the  detritus  downhill. 

We  have  found  in  the  Falkland  islands  evidence  both  of  a  sub- 
mergence and  of  a  greater  elevation  than  exists  at  present.  Small 
river-valleys,  the  lower  part  of  which  is  now  submerged  under  the 
surface  of  the  sea,  forming  numerous  creeks  all  round  the  coasts  of  the 
main  islands,  indicate  that  this  archipelago  before  the  ice-age  (in  the 
time  of  the  stone-river  formation)  was  elevated  at  least  30  to  50  feet 
above  its  present  position,  while  on  the  other  side  raised  beaches 
(terraces  and  shingle-covered  plains)  prove  that  these  islands  in  a 
post-glacial  period  have  been  submerged  at  least  210  feet  below  the 
present  sea-level. 

II.  Trawlings  on  the  Banks  between  the  Falkland  Islands  and  Tierra  del 
Fuego, — On  the  passage  between  the  Falkland  islands  and  Tierra  del 
Fuego,  September  11-15,  five  trawlings  were  made  on  the  coast  banks 
and  the  Burdwood  bank,  the  fauna  of  which  was  hitherto  very  little 
known  (south  of  West  Falkland,  100  fathoms ;  the  Burdwood  bank,  80 
fathoms;  three  trawlings;  eastern  entrance  of  Beagle  channel,  50 
fathoms).  These  trawlings  yielded  an  extraordinary  rich  result,  in 
which  were  to  be  observed  hydroids  with  large  luxurious    colonies. 
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belonging  to  seTeral  Bpecies ;  corals,  ophinrids,  asteroids,  eto.,  with  the 
most  beantifal  forms  and  colours.  The  most  valuable  find,  accord- 
ing to  the  report  of  the  zoologist,  Mr.  E.  A.  Andersson,  are  some 
colonies  of  that  very  remarkable  UphcdodisetMj  discovered  in  1876  by  the 
Challenger  Expedition  in  the  Strait  of  Magellan,  bat  never  found  after- 
wards. Once  before  lephalodiscus  bad  been  found  by  our  expedition,  viz. 
on  January  16, 1902,  at  Cape  Seymour  (lat.  64°  21'  S.,  long.  66°  46'  W.), 
at  a  depth  of  80  fathoms. 

III.  Tierra  del  Fuego. — Here  our  expedition  has  been  working,  first  in 
the  month  of  March,  1902,  before  the  departure  for  South  Georgia, 
then  since  September  15,  the  investigations  being  not  yet  concluded. 
If  an  excursion  to  Lago  Fagnano,  in  the  interior  of  Tierra  del  Fuego,  is 
left  out  of  consideration,  all  our  operations  have  been  limited  to  the 
Beagle  channel.  There  may  be  mentioned  a  visit  to  the  small  isolated 
ooonrrence  of  the  Tertiary  formation  in  Slogget  bay  (eastern  entrance 
of  the  Beagle  channel).  The  Tertiary  beds  here  rest  upon  disintegrated 
looks  belonging  to  the  Cordillera  series.  The  deposits  of  the  ice-age, 
hitherto  unknown  from  the  south-eastern  part  of  Tierra  del  Fuego, 
have  been  observed  in  Slogget  bay,  at  the  eastern  end  of  Lago  Fagnano, 
in  a  river-valley  at  the  north  side  of  the  Cordillera  and  in  the  neighbour- 
hood of  Harberton  harbour.  In  all  these  places  there  occur,  in  connec- 
tion with  the  moraine  stratified  sediments,  coarse  gravel  and  sand  of 
considerable  thickness,  and  evidently  of  fiuvio-glacial  origin. 

Very  instructive  was  the  splendid  section  in  the  120-feet-high 
fairauca  on  the  west  side  of  Gable  island  in  Beagle  channel.  The  lower 
part  of  the  section  consists  of  stratified  sediments,  coarse  gravel  with 
intercalations  of  beds  of  sand,  the  whole  presenting  fine  discordances. 
On  these  stratified  sediments,  the  largest  visible  thickness  of  which  was 
found  to  be  75  feet,  there  rests  a  mass  of  t  jpical  moraine  clay,  without 
any  sign  of  stratification.  The  largest  thickness  of  the  moraine  observed 
was  45  feet.  In  this  moraine  clay  were  found  some  fragments  of  fossils 
(mussels  and  balanids).  This  find  indicates  that  the  ice-stream  which 
onoe  filled  up  Beagle  channel  has  mixed  in  with  its  moraine  dSbris  of 
Tertiary  or  Quartemary  (pre-  or  interglacial)  marine  beds,  that  is,  sedi- 
ments which  are  not  yet  known  from  this  region. 

The  botanical  investigations  have  yielded  considerable  collections  of 
marine  algas.  As  regards  the  land  flora,  the  higher  mountain  regions 
especially  have  given  a  good  result.  Zoological  trawlings  have  been 
made  in  the  Beagle  channel  in  fifteen  localities,  and  in  depths  from  120 
fathoms  to  the  littoral  zone.  Two  of  the  largest  lakes  of  Tierra  del 
Fuego,  Lago  Kosa  (Arigami)  at  Lapataia  bay,  and  Lago  Fagnano  in  the 
interior,  have  been  made  the  objects  of  zoological  investigations.  Two 
of  the  members  of  the  expedition,  Messrs.  K.  A.  Andersson  and  Skotts- 
berg,  visited  LagoEosaon  October  8  to  13,  made  collections  of  the  fauna 
and  vegetation  of  the  lake,  and  sounded  very  considerable  depths  down 
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to  45  fathoms.  The  excursion  to  Lago  Fagnano  started  from  Harberton 
on  the  Beagle  channel,  and  went  through  a  pass  in  the  Cordillera.  In 
this  region  three  yonng  pioneers,  Messrs.  Bridges,  sons  of  the  well-known 
English  missionary,  have,  with  a  subvention  from  the  Argentine  Goyeam- 
ment,  cnt  a  horse-track  through  the  forests.  In  this  road  I  brought 
with  the  assistance  of  Ona  Indians,  a  canvas  boat  to  Lago  Fagnano, 
and  made  from  it  zoological  collections  in  the  eastern  part  of  the  lake. 

Since  the  Antarctic  has  in  Ushuaia  been  completely  fitted  out,  we 
leave  for  the  south  early  in  November.  At  first  we  intend  to  make 
cartographical,  geological,  and  biological  investigations  at  the  South 
Shetland  islands  and  in  Orleans  inlet.  About  December  10  we  expect 
to  arrive  at  the  winter  station  of  the  expedition  on  Snow  hill.  The 
second  part  of  the  summer  voyage  will  be  arranged  by  the  leader  of  the 
expedition.  Dr.  Nordenskjold. 

Our  expedition  has  received  most  valuable  support  from  the  Argen- 
tine Government.  Twice  we  have  received  in  Ushuaia  free  of  expense 
a  supply  of  coal,  and  now,  moreover,  a  considerable  quantity  of  reserve 
provisions.  This  generosity  has  made  us  deeply  indebted  to  a  nation 
which  has  aUo  directly  taken  part  in  the  great  antarctic  scientific 
co-operation  by  erecting  a  station  on  Staaten  island,  and  by  sending  an 
o£Bcer  of  its  navy  to  winter  with  Dr.  Nordenskjold. 

Harberton,  Tiorra  del  Faego,  October  31, 1902. 
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OF  THE  UGANDA  PROTECTORATE.* 

Note  by  Sir  HAKBY  JOHNSTON,  G.C.M.G.,  K.C.B. 

That  portion  of  the  Uganda  Protectorate  which  is  styled  the  Nile 
Province  has  never,  until  qnite  recently,  received  anything  like  a 
systematic  survey.  None  of  the  work  done  under  Sir  Samuel  Baker, 
Gordon  Pasha,  or  Emin  Pasha  was  of  an  accurate  nature.  The  late 
Colonel  Vandeleur  laid  the  foundations  of  something  approaching 
systematic  geography  in  Uganda  and  Unyoro,  but  the  Nile  Provinoe 
in  1895  was  far  too  unsettled  and  distant  for  Colonel  Vandeleur  to 
extend  his  work  in  that  direction.  The  expedition  under  Colonel  J.  B. 
L.  Macdonald,  which  did  so  much  to  increase  our  knowledge  of  this 
protectorate,  confined  its  work  to  the  regions  east  of  the  Nile  Provinoe, 
so  that  when  the  writer  of  these  lines  came  on  the  scene  as  Special 
Commissioner  in  1899  he  found  the  greatest  difficulty  in  shaping  any 
military  or  civil  policy  north  of  the  Victoria  Nile,  or  determining  what 
steps  should  be  taken  to  finally  extinguish  the  mutiny  of  the  Sudanese 


*  Map,  p.  220. 
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soldiers  (who  had  retreated  north  from  Foweira),  beoatise  no  positive 
information  existed  regarding  the  geography  of  the  country — the  exist* 
ence  and  oonrse  of  its  rivers,  or  the  height  and  disposition  of  its 
monntains.  He  therefore  asked  Major  C.  DelmS  Radcliffe,  who  had 
recently  been  made  both  senior  military  officer  and  civil  administrator 
of  the  Nile  Province,  to  commence  a  systematic  survey  with  such 
instraments  as  were  available.  The  work  done  by  Major  Delm^ 
Badoliffe  is  shown  by  the  accompanying  map.  It  is  a  valuable 
addition  to  onr  knowledge  of  the  definite  geography  of  the  Uganda 
Protectorate.  For  the  first  time  the  middle  course  of  the  river  Aoha 
(Asua)  is  laid  down.  The  river  KokoUe,  which  enters  the  Victoria 
Nile  a  little  distance  above  Foweira,  is  also  mapped.  A  great  deal  of 
acourate  information  has  been  added  to  our  knowledge  of  the  rivers 
Ayuge  and  TJnyame,  which  enter  the  Nile  in  nearly  parallel  courses  at 
the  commencement  of  the  Dufile  rapids.  For  the  first  time  also  in  the 
hiBtory  of  Nile  discovery,  the  White  Nile  is  accurately  figured  from  its 
exit  from  Lake  Albert  to  Dnfile,  and  it  is  important  to  observe  what 
Major  Radcliffe  brings  out  so  well  on  his  map — how  lacustrine  is  this 
section  of  the  river.  In  the  history  of  Nile  exploration  it  is  interesting 
to  remark  how  long  this  piece  of  the  Nile  has  remained  unmapped — 
namely,  from  Dnfile  on  the  north  to  Lake  Albert  on  the  south.  All 
the  earlier  explorers  generally  quitted  the  Nile  at  Oondokoro,  or  some- 
where between  Gondokoro  and  Dufilo,  and  struck  right  across  country 
through  the  lands  of  the  Madi  Aoholi  and  Lango  till  they  reached  the 
Victoria  Nile.  Subsequently  the  navigable  nature  of  the  Nile  between 
Dufile  and  Lake  Albert  was  realized,  but  apparently  no  one  took  the 
trouble  to  map  it  with  any  approach  to  accuracy. 

Major  Delnio  Hadclifie  founded  the  Government  station  of  Nimule, 
which  is  DOW  the  military  headquarters  of  the  Nile  Province.  He  has 
also  done  a  great  deal  to  transcribe  accurately  the  correct  native  names 
of  places,  mountains,  and  rivers.  He  has  been  obliged  to  retain  in 
some  cases  the  old  incorrect  form  which  use  and  custom  have  sanc- 
tioned. Li  most  of  these  instances  this  incorrectness  is  due  to  the 
Arab  pronunciation,  which  has  turned  all  the  |>'s  into  /'s.  A  very 
onrious  feature  about  the  northern  Bantu  languages  in  the  Uganda 
Protectorate  is  their  strong  dislike  to  the  consonant  p,  which,  indeed, 
scarcely  exists  in  indigenous  words.  On  the  other  hand,  the  Nilotic 
languages  which  border  on  the  Bantu  have  no  objection  to  this  con- 
sonant. It  would  seem,  however,  as  though  the  Bantu  dislike  to  the  p 
is  a  recent  feature,  and  that  we  may  trace  in  parts  of  the  Nile  Province 
which  Major  Delm6  Kadcliffe  has  surveyed  traces  of  old  Bantu  place 
and  tribal  names  long  since  overlaid  by  Nilotic  forms  of  speech.  Among 
these  place-names  the  locative  pa-  prefix  of  the  original  Bantu  tongue 
is  frequently  met  with.  Major  Delme  KadolifiTe  has  pointed  out  to  the 
writer  of  these  few  lines  that  the  proper  pronunciation  of  Foweira  is 
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Pawera ;  of  Fajao,  Pajao ;  of  Fatiko,  Patiko ;  and  so  forth.  No  doubt  the 
Bantu  speech  crossed  this  Nile  Province  at  some  remote  period,  and  left 
behind  it  the  locative  pa-  prefix  in  connection  with  many  place-names. 


BARTHOLOMEW'S  SURVEY  ATLAS  OF  ENGLAND  AND 

WALES.* 

The  Ordnance  Snrvey  maps,  owing  to  their  great  accuracy,  amount  of 
detailed  information,  and  general  excellence,  must  naturally  form  the 
basis  of  any  work  dealing  with  the  topographical  features  of  the  British 
Isles ;  but  the  large  number  of  sheets  required  to  represent  any  consider- 
able area  render  them  to  a  great  extent  inaccessible  for  general  reference 
to  many  persons,  and  unsuited  for  the  study  of  any  extensive  district  as 
a  whole.  It  is  therefore  most  important  that  carefully  executed  reduo- 
tions  should  be  published,  and  this  work  for  some  years  past  Mr.  J.  G. 
Bartholomew  has  been  engaged  upon,  with  most  satisfactory  results, 
his  maps  on  the  scale  of  2  miles  to  an  inch  having  deservedly  obtained 
a  very  high  reputation. 

The  publication  of  his  admirable  atlas  of  Scotland  seven  years  ago 
gave  rise  to  a  very  general  desire  for  one  of  a  similar  character  of  Eng- 
land and  Wales,  and  it  was  arranged  that  such  a  work  should  be  taken 
in  hand  as  soon  as  possible.  Being  assured  of  the  advisability  of  such  an 
undertaking,  after  consultation  with  Mr.  Bartholomew  and  inspecting 
specimens  of  his  cartographical  productions,  the  Council  of  this  Society 
consented  to  allow  the  atlas  to  be  published  under  its  auspices,  and 
judging  from  the  excellency  of  the  maps  contained  in  this  first  part, 
which  has  just  appeared,  there  is  every  reason  to  believe  that  the  work 
will  be  quite  equal  to  expectations,  and  that  the  confidence  of  the 
Society  will  be  fully  justified. 

As  in  the  case  of  the  atlas  of  Scotland,  the  greater  part  of  the 
present  work  consists  of  a  series  of  sheets,  numbering  sixty-seven  alto- 
gether,  reduced  by  permission  from  the  new  Ordnance  Survey  maps  to 
the  scale  of  2  miles  to  an  inch.  In  addition  to  showing  towns, 
villages,  roads,  railways,  and  other  information  of  a  general  character, 
which  has  been  judiciously  selected,  the  special  feature  of  the  sheets  is 
the  admirable  manner  in  which  the  relief  of  the  land  is  indicated  by 
a  combination  of  contour  lines  and  tinting.  Those  already  acquainted 
with  Mr.  Bartholomew's  reduced  Ordnance  Survey  maps,  and  have  had 


*  The  Survey  Atlas  of  England  and  Wales.  A  Series  of  Eighty-fonr  Plates  of 
Maps  and  Plans,  with  Descriptive  Text,  illustrating  the  Topography,  Physiography, 
Geology,  Climate,  and  the  Political  and  Commercial  Features  of  the  Country.  De- 
signed by  and  prepared  under  the  direction  of  J.  G.  Bartholomew,  F.B.8.B.,  f.b.o.8.  John 
Bartholomew  &  Co.,  The  Geographical  Institute,  Edinburgh.  Under  the  patronage 
of  the  Boyal  Geographical  Society.    1903. 
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occasion  to  use  them  practically,  will  be  in  a  position  to  judge  of  their 
remarkable  oleamess,  the  care  taken  in  the  selection  of  the  tints,  their 
accurate  registration,  and  general  merits ;  and  to  state  that  the  sheets 
in  the  present  atlas  are  up  to  the  standard  of  those  previously  published 
is  in  itself  sufficient  recommendation.  The  number  of  the  contours  and 
tints  employed  upon  each  sheet  must,  of  course,  depend  upon  the  topo- 
graphy of  the  district  represented,  but  upon  those  contained  in  the 
present  part  there  are  from  sixteen  to  eighteen,  ranging  from  sea-level 
to  altitudes  exceeding  3500  feet.  The  low-lying  lands  from  sea-level  to 
400  feet  are  shown  in  four  tints  of  green,  and  after  that  shades  of  burnt 
sienna  are  employed,  with  a  general  effect  that  is  on  the  whole  most 
satisfactory.  A  great  deal  can  be  learnt  from  a  careful  study  of  these 
maps,  not  merely  concerning  the  physical  features  of  the  country  itself, 
but  in  connection  with  the  influence  of  these  upon  the  location  of  towns, 
and  the  distribution  and  industrial  and  commercial  development  of  the 
population.  Preceding  these  large-scale  detailed  sheets,  the  atlas  will 
contain  eleven  maps  of  a  general  and  physical  character,  exhibiting  the 
bathy-orographical  features  of  England  and  Wales,  the  geology,  the  dis- 
tribution of  vegetation  and  agriculture,  meteorology,  railways,  density 
of  population,  parliamentary  and  ecclesiastical  divisions,  as  well  as 
others  devoted  to  the  commerce  and  industry  of  the  country.  Many  of 
these  will  be  extremely  interesting  and  especially  important,  inasmuch 
as  they  have  been  prepared  from  the  latest  available  sources  of  informa- 
tion, whilst  the  fact  that  those  dealing  with  the  orography,  geology,  and 
meteorology,  together  with  the  text  accompanying  them,  have  been 
revised  by  Sir  Archibald  Geikie,  Dr.  Alexander  Buchan,  and  other 
specialists,  is  sufficient  guarantee  of  their  trustworthy  nature.  The 
population,  agricultural,  industrial,  and  other  statistical  maps  and  text 
have  been  compiled  from  the  census  of  1901.  The  last  six  sheets  in  the 
atlas  will  consist  of  the  following  plans :  No.  79,  London  ;  80,  County  of 
London;  81,  Liverpool  and  Manchester;  82,  Newcastle,  Hull,  Bradford, 
and  Leeds ;  83,  Sheffield,  Nottingham,  Birmingham,  and  Leicester  ;  84, 
Bristol,  Portsmouth,  Plymouth,  and  Brighton ;  and  in  order  to  ensure 
accuracy,  each  of  these  has  been  submitted  to  local  surveyors  and  others 
for  careful  revision.  After  these  plans  will  follow  descriptive  and 
statistical  text 

It  is  the  intention  of  the  publishers  to  issue  the  whole  work  in 
twenty-one  monthly  parts,  at  2«.  6d,  each,  or  £2  12«.  Qd.  for  the  com- 
plete atlas.  The  first  part,  which  has  just  appeared,  contains  the  title, 
preface,  list  of  plates,  after  which  follow  three  sections  of  the  2-mile8-to- 
an-inch  map,  containing  YI.  Carlisle  and  Keswick,  VII.  Barrow  and 
Windermere,  XV.  Anglesey  and  Conway,  and  a  plan  of  the  County  of 
London,  showing  boroughs. 

There  can  be  no  doubt  that  this  atlas  will  meet  a  long-felt  want, 
and  be  greatly  appreciated  by  many. 
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THE  VOLCANIC  ERUPTIONS  AND  EARTHQUAKES. 

DoBiNG  tbe  last  two  months  a  large  amount  of  additional  information  has  been 
received  both  with  regard  to  rolcanic  and  seismic  occurrences  already  reported,  and 
to  more  recent  disturbances.  Continuing  its  investigations  in  Martioique,  the  com- 
mission headed  by  M.  Lacroix  reports  that  a  new  cone,  higher  than  the  former 
summit  of  the  mountain,  had  formed  in  the  crater  of  Mont  Pelde,  and  that  in  con- 
sequence of  the  undermining  and  shattering  of  this  cone,  quantities  of  hot  volcanic 
material  had  filled  the  upper  valley  of  the  Kividre  Blanche,  entirely  blocking  it 
Despatches  from  the  governor  of  the  Windward  islands  stated  that  the  eruption  of 
the  St.  Vincent  Soufridre  on  October  15  and  16  had  increased  the  area  of  devasta- 
tion. No  part  of  the  island  was  really  safe,  and  the  question  of  abandoning  it 
altogether  had  to  be  seriously  considered. 

According  to  Mr.  J.  P.  Quinton,  who  ascended  the  Soufridre  with  a  party  on 
October  28,  the  chief  activity  was  in  the  old  crater,  which  was  discharging  stones 
and  ashes,  with  volumes  of  steam,  but  no  lava ;  the  crater  had  increased  in  width 
and  become  more  funnel-shaped,  and  the  steam  was  issuing  from  a  fissure  in  its 
southern  wall.  Both  Mont  Pel^e  and  La  Soufridre  were  in  violent  eruption  on 
November  26.  Mont  PeMe  was  again  active  during  the  first  week  in  December.  A 
fresh  eruption  of  La  Soufridre  occurred  on  December  18,  and  on  December  27  Mont 
Pel^e  once  more  broke  out,  ejecting  dense  volumes  of  smoke  and  quantities  of  dust. 

Farther  details  about  the  Kashgar  earthquake  of  August  22,  publiehed  in  the 
Standard  J  quoting  from  tbe  Turkestan  Gazette,  state  that  the  town  of  Nijni-Artish 
was  destroyed,  engulfed  in  immense  fissures,  and  1700  lives  were  lost.  Six  hundred 
persons  were  killed  at  Kashgar,  and  the  village  of  Besh-Kerim,  with  its  entire 
population  of  about  six  hundred,  was  annihilated. 

That  the  eruptions  in  Guatemala  were  on  an  enormous  scale  appears  from  infor- 
mation published  by  a  correspondent  in  the  Times,  We  quote  from  Nature  of 
December  11 :  "On  October  24,  at  about  5  p.m.,  a  violent  eruption  took  place  in 
the  ravine  which  divides  the  volcano  of  Santa  Maria  from  that  of  the  Siete  Orejas. 
At  5  a.m.  on  October  25  subdued  noises  were  beard,  emanating  apparently  from 
the  direction  of  Quezaltenango.  Later  on  the  detonations  grew  louder.  At  6  p.m. 
the  eruption  reached  its  climax.  For  about  an  hour  the  detonations  had  ceased, 
when,  by  a  terrific  outburst,  the  whole  of  the  capital  was  thrown  into  a  panic,  and 
everybody  rushed  out  into  the  streets.  This  oinoonade  lasted  for  ten  minutes, 
during  which  time  the  strongest-built  houses  shook  violently.  At  intervals  the 
detonations  continued  through  the  night,  and  in  a  less  degree  afterwards.  The 
explosions  were  heard  in  the  south  of  Nicaragua,  and  a  telegram  was  received  from 
San  Salvador,  stating  that  the  inhabitants  had  rushed  into  the  streets  in  terror  on 
hearing  the  noise.  Quezaltenango  was  thirty-six  hours  in  total  darkness,  during 
which  time  a  heavy  rain  of  ashes  and  sand  had  been  falling.  The  manager  of  the 
Saleinas  estate,  which  lies  just  above  the  scene  of  the  eruption,  says  that  at  about 
5  o'clock  on  October  24  they  were  alarmed  by  a  series  of  earthquakes  of  a  throb- 
bing nature,  which  appeared  to  come  from  below  them.  Almost  simultaueously 
a  cloud  of  steam  was  seen  to  issue  from  the  ravine  already  mentioned,  about 
a  league  away.  Soon  after,  ashes  and  sand,  accompanied  by  small  stones,  com- 
menced falling,  and  two  hours  later  the  odour  of  sulphur  and  gases  was  so  great 
that  he  could  hold  out  no  longer,  and  he  left  on  foot  for  Ketalhuleu,  a  distance  of 
some  30  miles.  Beports  from  the  other  planters  confirm  the  fear  that  the  whole 
the  Costa  Cuca,  probably  the  richest  coffee  zone  in  the  country,  is  totally  ruined.** 

Amongst  the  more  recent  occurrences  are  the  following.    During  November  it 
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WM  reported  from  Hawaii  that  the  volcano  of  Kilanea  was  more  active  than  it  had 
been  for  twenty  years.  The  volcano  on  the  island  of  Savaii,  Samoa,  was  stated  to 
he  in  violent  eruption.  Explosive  eruptions,  with  ejection  of  stones  and  dust,  as 
well  as  flow  of  lava,  occurred  at  Stromholi  about  November  16.  Strong  earth- 
quakes were  felt  in  Algeria  on  November  17  and  20. 

On  December  16,  at  9.30  a.m.,  the  town  of  Andijan,  in  the  province  of  Ferghana, 
Busrian  Central  Asia,  was  entirely  destroyed  by  an  earthquake.  It  is  estimated 
that  at  that  time  nearly  16,000  houses  were  destroyed  and  5000  persons  killed. 
On  December  23  it  was  reported  that  the  shocks  continued  with  increasing  violence, 
the  disturbed  area  extending  over  about  90  square  miles.  A  specially  violent 
shock  was  felt  at  10  p.m.  on  December  27.  A  later  report  on  December  28 
stated  that  the  earthquake  of  December  16  affected  about  650  square  miles; 
the  epicentrum,  about  4  miles  to  the  south  of  Andijan,  was  indicated  by  a 
rent  in  the  earth,  from  which  sand,  water,  and  mud  were  being  thrown  up. 
The  statical  wave  was  about  28  inches  high,  and  took  a  northerly  direction. 
The  area  of  greatest  destruction  formed  a  sector,  with  a  radius  of  about  17  miles, 
to  the  south  of  the  town.* 

On  December  28,  at  8  p.m.,  a  severe  ehock  of  earthquake  was  experienced  at 
Syracuse. 

The  fact  that  the  earthquakes  at  Schemakha,  Eashgar,  and  Andijan  have 
occurred  along  a  theoretical  line  of  weakness  in  the  Earth's  crust  lends  additional 
interest  to  their  correlation.  It  is  conjectured  that  this  line  sweeps  along  the 
CSaucasus  and  crosses  the  Caspian  in  an  arc,  which,  instead  of  continuing  its  course, 
is  disturbed  by  a  sigmoid  flexure,  so  that  a  long  flattened  ^*V^  occurs  with  its 
hesd  near  the  node  of  mountains  between  Ejishgar  and  Andijan,  and  its  tail  con- 
tinued in  a  long  circular  sweep  up  through  the  Caucasus.  This  node  exists  also  at 
the  point  where  the  arc  would,  if  undisturbed  by  the  flexure,  intersect  another  arc 
which  sweeps  downwards  towards  the  Himalayas  round  the  Tarim  basin  and  Tibet. 

The  depression  south  of  the  Caucasus,  on  the  edge  of  which  the  earthquakes 
occurred  which  ruined  Schemakha,  may  be  compared  with  the  triangular  depression 
of  north  Ferghana,  where  Andijan  was  destroyed ;  and  Kashgar  again  stands  at 
the  edge  of  the  Tarim  basin,  so  that  all  three  places  stand  on  the  foothills  of 
folded  mountains  that  border  three  depressions. 

Nature  of  January  8  reports  that  ^'  a  few  days  previous  to  the  dreadful  event 
in  Andijan  a  series  of  slight  earthquake  shocks  was  felt  at  Schemakha,  the  site  of 
the  disaster  in  February  last."  So  that  it  appears  more  and  more  evident  that 
during  the  past  year  we  have  passed  through  a  period  of  adjustment  in  the  Earth's 
crust  with  world-wide,  earth-shaking  results,  and  these  adjustments,  as  in  South 
Australia  at  the  western  border  of  the  Flinders  range  above  the  depression  of  the 
central  plain,  are  at  the  edges  of  folds  where  previous  faulting  indicates  local  weak- 
nesses, and  that  these  cracks  have  long  radial  extensions  such  ss  are  seen  upon  the 
surface  of  the  moon.  The  severity  of  the  results  of  these  adjustments  along  the 
Schemakha- Andijan  line  points  to  a  long-continued  strain  which,  once  relieved  at 
a  point,  spread  onwards  (like  a  crack  in  very  cold  ice  that  rings  across  a  pond),  and 


♦  We  are  informed  by  Prof.  Milne  that  the  Andijan  earthquake  of  the  16th,  as 
recorded  at  Shide,  Isle  of  Wight,  was  not  very  large,  but  as  it  had  to  travel  50°  (5550 
kilometres)  to  get  there,  it  was  undoubtedly  severe  at  its  origin.  It  was  of  the  world- 
shaking  type;  the  preliminary  tremors  which  passed  through  the  world  reached 
Shide  at  5^  25-6"  a.m.,  and  as  they  took  ten  minutes  to  travel  they  started  at  S^  15*6™ 
G.M.T.  If  Andijan  is  ^  49-9™  to  the  east,  the  local  time  would  be  10^  5-5"».  About 
fifty  minutes  later  there  was  a  second  but  smaller  disturbance. 
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produced  similar  fissures,  with  eruptions  of  stones  and  mud,  and  at  Schemakha, 
where  the  crack  began,  a  totally  new  and  unexpected  extension  of  lava,  where 
igneous  rock  was  previously  unknown. 


CAPTAIN  FERRANOrS  JOURNEY  FROM  LUGH  TO  BRAVA, 

SOMALILAND. 

Captain  Ugo  Febbakdi  was  Italian  resident  at  Lugh,  on  the  Ganana  (Jub)  river, 

from  1895  till  1897,  when  he  returned  to  the  coast  at  Brava,  accompanied  by  Dr. 

Atkinson  of  Lord  Delamere*s  expedition.    His  narrative  of  this  journey  has  lately 

been  published  in  pamphlet  form,  under  the  auspices  of  the  SocietiL  di  Esplora- 

zione  Commerciale  di  Milano.     Leaving  Lugh  on  April  3,  he  reached  Brava  on 

the  22nd,  having  covered  a  distance  of  220  miles  in  108  hours  of  actual  march. 

His  route  in  the  earlier  part  of  his  journey  lay  chiefly  over  the  same  red  soil  as  was 

traversed  during  B6ttego's  last  expedition  (see  Journal,  vol.  viii.  p.  516),  on  which 

trees  grow  freely,  while  the  dark  soil  produces  more  herbage.    The  latter,  the 

ard  mado,  covers  the  territory  known  as  Baidoa,  while  the  ard  godut  lies  to  the 

north,  in  Molimat  and  Saraman,  and  yields  much  larger  and  better  grain  (dhurra) 

than  the  dark  earth.    The  bush  was  in  some  places  so  thick  that  a  path  had  to  be 

cut  with  the  axe,  while  in  others  the  arboreal  vegetation  was  scarce,  especially  in 

the  Ghel-ghel,  a  plain  passed  shortly  before  reaching  the  Shebeli,  which  after  rain  is 

covered  with  a  carpet  of  luxuriant  dark  green  grass.    No  perennial  stream  was  met 

with,  and  sometimes  there  were  no  permanent  water-holes  for  long  distances  (30  or 

40  miles) ;  but,  as  several  heavy  storms  occurred,  the  caravan  never  suffered  from 

want  of  water.    The  wells  of  Gbndut  are  probably  supplied  by  infiltration  from  the 

hills  that  bound  the  valley  of  the  Jub.    Supplies  were  also  obtained  from  pools 

and  from  holes  in  dry  watercourses.    Of  these  the  most  considerable  is  one  that 

nearly  surrounds  Matagoi,  which,  descending  from  the  neighbourhood  of  Mount 

Egerta  and  running  sou th-south- west,  probably  ends  in  swamps  north  of  the 

marshes  where  the  Shebeli  loses  itself.    It  was  full  of  water  when  Ferrandi  passed. 

From  Derasalle  two  routes  branch  off  to>Sablalle,  one  past  Hel  Giri  (the  well  of  the 

giraffe),  where  there  are  funnel-shaped  holes  in  the  sand  more  than  20  feet  deep, 

surrounded  by  dum  palms,  and  the  other  in  a  more  southerly  direction,  which 

Captain  Ferrandi  chose,  because  it  would  give  him  an  opportunity  of  crossing  the 

Webi  Shebeli  either  at  Sablalle  or  at  Kumia.    At  the  latter  place  the  passage  of 

the  river  is  easier  at  high  water,  for  then  the  Shebeli  at  Sablalle  sends  many 

branches  far  into  the  adjoining  lands.    However,  the  latter  passage  was  found  to 

be  feasible,  and  the  party  crossed  by  means  of  a  boat  kept  by  a  Tuni  of  Brava 

without  suffering  any  loss,  though  most  of  the  caravans  passing  the  river  pay  toll 

to  the  numerous  crocodiles  that  infest  it.    The  water  is  at  least  10  feet  deep. 

Between  Sablalle  and  Brava  lies  the  Webi  Gof  (dry),  a  branch  of  the  Shebeli  said 

to  have  been  cut  off  by  the  Biemal,  who  are  at  feud  with  the  Tuni,  but  probably 

the  mouth  of  the  channel  was  closed  chiefly  by  silting  up.    It  would  be  easy  to 

readmit  the  water  into  this  bed.    Animals  of  all  kinds  frequent  the  wells  and  pools 

on  the  route,  and  also  falcons,  crows,  guinea-fowl,  ibis,  and  partridges.    Several 

dwarf  antelopes  (^Madoqua  Swaynei)  were  shot,  and  water-buck  were  seen  near 

the  Shebeli.     Snakes  were  extremely  plentiful,  and  of  one  hundred  specimens 

taken  all  but  about  fifteen  were  poisonous.    A  gad-fly,  called  by  the  natives  hcU^ 

was  extremely  troublesome  in  the  grass  lands ;  while  the  ghindi,  the  tsetse  of  this 

region,  frequents  the  coppices  of  dum  palms  along  the  river.    The  bite  of  the  hai 
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is  yery  noxiouF,  and  eyen  fcital  to  animals,  and  therefore  the  camels  of  the  Doi,  the 
region  two  days'  journey  from  the  Sbeheli  into  the  interior,  are  driven  in  the  dry 
season  to  the  Sahel,  the  coastal  zone.  The  people  of  the  Sahel  often  purchase 
camels  from  the  Doi  district,  for  they  are  fine,  strong,  and  fat.  These  animals,  when 
they  see  rain  in  the  interior,  frequently  make  off  in  that  direction,  swimming  the 
Sheheli,  though  usually  shy  of  water,  to  browse  on  the  young  shoots  of  the  acacias 
and  mimosas  so  abundant  in  tbe  Doi. 

llie  country  towards  the  Jub  is  occupied  by  tbe  Rahanwin,  a  tribe  of  mixed 
origin.  The  Dabarre,  now  forming  a  section  of  the  Rahanwin,  and  settled  between 
Dechie  and  Matagoi,  claim  to  be  of  purer  Somali  blood,  and  certainly  the  coarser 
type  with  tufted  hair,  which  among  the  Rahanwin  indicates  an  intermixture  with 
Swaheli  or  other  imported  slaves,  is  not  seen  among  tbem.  The  Jidu,  dwelling 
between  Einnia  and  Matagoi,  claim  an  Arab  descent,  pointing  out  the  resemblance 
in  sound  between  Jidu  and  Jeddah.  Their  language  certainly  differs  both  from 
the  Somali  and  Rahanwin.  They  are  a  pastoral  people,  and  did  not  cultivate  the 
soil  at  all  before  the  mnrrain  iu  1888  or  1889,  which  nearly  annihilated  their  herds. 
Formerly  they  were  the  richest  Somali  in  the  country,  and  now  their  fine  cattle 
find  a  ready  sale  at  Brava,  and  their  butter  (ghee)  is  exported  to  Zanzibar.  The 
Rahanwin  and  Dabarre  cultivate  white  dhurra  principally,  and  also  white  Turkish 
wheat  and  a  little  cotton.  The  last  crop  is  fast  disappearing  in  consequence  of  the 
introduction  of  manufactured  cloth  from  the  coast.  Dhurra  is  sown  about  neirus, 
the  Somali  New  Year*s  Day,  which  always  occurs  in  the  middle  of  August,  for  the 
Somali  year  is  ten  days  longer  than  that  of  the  Mohammedan  calendar  (354  or  855 
days),  and  the  roots,  if  left  in  the  ground,  produce  a  second  crop.  When  the  roots 
are  grubbed  up,  a  second  sowing  is  made  in  the  guhf  the  season  before  the  south- 
west monsoon  sets  in.  The  ears  are  cut  off  and  stored  in  silos,  where  they  keep 
good  for  years.  Field  work  is  performed  by  slaves,  for  Somalis  are  averse  to 
agricultural  labour.  Many  of  the  farming  settlements  are  supplied  with  drinking- 
water  by  reservoirs  (nar),  generally  constructed  by  damming  up  a  natural  hollow. 
Artificial  irrigation  is  practised  only  in  tbe  neighbourhood  of  the  Shebeli. 
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Hydboqraphy  of  Northern  Germany. 

*  Weser  und  Ems,  ihre  Stromgebiete  und  ihre  wichtigsten  Nebenflusse.'  Im  Anftrage 
des  preussiBchen  AVasser-AusschusBes  herausgcgeben  von  H.  Keller.  5  vols,  and 
Atlas.     1901.    Berlin :  Dietrich  Bcimer  (Ernst  Vohsen). 

The  series  of  exhaustive  memoirs  prepared  by  the  Hydrographical  Committee 
of  the  Prussian  Government  has  been  completed  by  the  publication  of  that  on  the 
Weser  and  Ems.  Tbe  other  members  of  this  series  (Oder,  1896;  Elbe,  1898; 
Memel,  Pregel,  and  Vistula,  1899)  have  been  noticed  in  the  Journal,  and  the  new 
volumes  present  few  novel  features.  We  must,  however,  remark  on  the  astonish- 
ing rapidity  with  which  the  enormous  labour  involved  in  their  compilation  has  been 
executed,  and  congratulate  the  committee  on  an  achievement  of  great  value  to  geo- 
graphical science,  as  well  as  to  engineering.  The  arrangement  of  the  present 
work,  as  in  the  others,  is  regional,  each  river-basin  being  treated  as  a  separate 
unit.  Although  the  area  dealt  with  is  small,  only  9  per  cent,  of  the  German 
empire  lying  within  the  basins  of  the  Weser  and  Ems,  the  material  for  its  investi- 
gation is  more  abundant  than  in  the  caife  of  tbe  other  rivers,  and  hence  it  has 
been  possible  to  go  into  greater  detail.    Vol.  i.  gives  a  general  description  of  the 
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region ;  a  hundred  pages  are  devoted  to  its  climate,  and  ninety  to  its  geology,  while 
a  second  section  deals  with  the  rights  and  privileges  of  its  inhabitants  with 
regard  to  the  rivers  and  their  waters.  Vol.  ii.  describes  the  sources  and  tributary 
streams  (excluding  the  Aller).  Vol.  iii.  gives  full  details  of  the  hydrography 
of  the  Weser  from  Miinden  to  Qeestemlinde,  and  voL  iv.  deals  with  the  Aller 
and  the  Ems.  Vol.  v.  consists  wholly  of  statistics.  In  the  atlas,  which  contains 
thirty-four  sheets,  are  general  maps  (orographical,  meteorologiciJ,  and  geological) 
on  a  scale  of  1 : 1,000,000,  large-scale  maps  of  the  river  courses  (1 :  50,000  and 
1 :  100,000),  and  longitudinal  and  transverse  sections. 

The  Yosges. 

*  Los  Hantes-Chaumes  des  Yosges.    l^tnde  de  G^ographie  et  d'£conomio  historiques. ' 
Par  Pierre  Boj4.    Paris :  Berger-Leviault  &  Ck>.    1903. 

The  apper  portions  of  the  Yosges  are,  as  is  well  knowo,  occupied  by  pasturages  to 
which  the  herddroen  of  the  neighbouring  districts  annually  take  their  cattle  during 
the  summer  months,  the  time  which  is  not  actually  spent  in  tendiog  them  being 
devoted  to  the  making  of  the  cheeses  for  which  the  district  is  famous.  Dr.  Boyd's 
volume  presents  an  interesting  study  of  these  pasturages  from  a  historical  and 
geographical  poiot  of  view,  his  conclusions  being  based  on  an  exhaustive  study  of 
the  literature  and  historical  documents  relating  to  the  region.  At  the  outset  he 
deals  with  the  derivation  of  the  word  chaume,  which  is  now  rarely  met  with  outside 
the  Yosges,  though  originally  it  had  a  more  extended  meaning,  and  does  not  seem 
to  have  been  used  with  reference  to  this  district  until  the  fifteenth  century.  He 
rejects  the  idea  that  the  word  has  any  connection  with  the  Calvi  Monies  of  his- 
torians, and  derives  it  instead  from  the  Low  Latin  ccUrna,  which  signi6ed  '*  waste 
ground."  In  the  country  itself  the  word  has  been  employed  with  varying  significa- 
tions ;  while  on  the  German  side,  other  terms,  such  as  Firsten  and  Wasen,  were 
employed  instead,  the  former  alluding  especially  to  the  elevated  nature  of  the 
pasturages,  while  the  latter  is  the  equivalent  of  gazon,  **  turf."  From  the  point  of 
view  of  physical  geography,  the  most  interesting  section  is  that  which  discusses 
the  question  whether  the  higher  parts  of  the  Yosges  have  always  been  bare,  or 
whether  the  pasturages  have  been  due  to  the  action  of  man.  Dr.  Boy€  concludes, 
on  somewhat  doubtful  grounds,  perhaps,  that  the  latter  is  the  case,  his  chief  argu- 
ments being  the  spread  of  the  trees  over  the  upper  grounds  during  times  of  war, 
when  the  pastursges  were  not  used,  and  the  assertion  which  has  been  made  by 
experts,  that  similar  mountain  pastures  can  only  be  developed  where  wood  has 
once  been.  In  subsequent  chapters  he  traces  the  history  of  the  pasturages  from  their 
first-known  mention  in  a.d.  948,  entering  into  details  respecting  the  long-standing 
questions  of  proprietorship,  and  describing  the  varying  fortunes  of  the  industry 
connected  with  them.  An  interesting  chapter  also  traces  the  gradual  exploration 
of  the  "  chaumes/*  in  which  botanists  like  Tabernaemontanus  and  Bauhin  took  a 
leading  part,  and  draws  attention  to  the  feelings  of  awe  inspired  by  these  upper 
regions,  as  by  those  of  most  mountain  ranges  in  early  days. 

ASIA. 

Borneo. 

*The  Home  Life  of  Borneo  Head-hunters,  its  Festivals  and  Folk-loro.*  By  W.  H. 
Furness,  3rd  M.D.  Philadelphia:  Lippincott  Coy.  1902.  870,  pp.  197,  88  pis. 
Price  30«. 

It  is  not  every  traveller  who  can  enter  so  sympathetically  into  the  life  of  the 
people  he  visits  as  does  Dr.  W.  H.  Furness,  who,  in  his  recently  published  book  on 
'  The  Home  Life  of  Borneo  Head-hunters,  its  Festivals  and  Folk-lore,'  has  proved 
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himself  a  GhanniD«;  writer,  an  accurate  obseryer,  and  a  skilful  photographer.  Even 
to  the  untravelled  reader  the  book  appeals  by  its  manifest  sincerity,  and  the  literary 
skill,  comlnned  with  a  wealth  of  illustrative  plates,  enable  him  to  realize  the  daily 
life  of  the  interior  tribes  of  Sarawak  as  does  no  other  book.  To  one  who  has 
travelled  over  the  same  ground  it  recalls  many  simDar  experiences,  and  deserves 
unqualified  praise  for  accuracy  alike  of  &ct  and  of  impression.  The  book  is 
embellished  by  88  beautiful  heliotype  plates  of  photographs  taken  by  the  author. 
Too  often  in  books  of  travels  one  finds  illustrations  which  do  not  illustrate  any- 
thing in  particular,  or  which  have  so  little  character  that  they  might  be  equally 
appropriate  for  books  dealing  with  other  countries;  this  is  not  the  case  in  the 
present  instance,  and  every  plate  not  only  illustrates  the  text,  but  it  contains 
details  of  interest  to  the  ethnologist. 

There  are  several  distinct  groups  of  peoples  in  Borneo.  In  the  jungle  are  nomadic 
Punans  who  never  build  permanent  houses,  do  not  cultivate  the  soil,  and  who  do  not 
appear  to  have  any  well-defined  social  organization.  They  wander  about  in  small 
groups,  and  of  all  the  tribes  of  Sarawak  they  are  the  most  mild  and  gentle,  and 
they  are  not  head-hunters.  Dr.  Fumess  gives  a  pathetic  picture  of  these  simple 
jungle  folk,  who,  perhaps,  may  be  regarded  as  the  true  indigenes  of  Borneo.  They 
are  a  straight-haired  people,  and  have  the  lightest  tinted  skin  of  any  people  in 
Sarawak.  Up  to  the  present  there  is  no  satisfactory  evidence  of  the  presence  of  a 
Negrito  race  in  Borneo. 

Mainly  along  the  middle  reaches  of  the  rivers  are  to  be  found  the  settlements 
of  numerous  agricultural  tribes,  of  weak  social  organization,  who  have  collectively 
been  termed  Ealamantans.  It  is  probable  that  they  have  been  broken  up  and  to 
a  large  extent  displaced  by  a  more  highly  organized  group  of  tribes,  who  are  skilful 
boatmen  and  brave  warriors.  These  are  the  Madangs,  Eenyahs,  and  Eayans,  and 
it  is  with  these  last  two  tribes  that  this  book  chiefly  deals.  Possibly  this  group  of 
tribes  is  not  indigenous  to  Borneo. 

The  lower  reaches  of  the  rivers  at  the  western  end  of  Sarawak  are  largely  in- 
habited by  the  I  ban,  who  are  more  commonly  known  as  "  Sea  Dayaks ; "  the  '^  Land 
Dayaks"  probably  belong  to  the  Ealamantan  group.  The  Iban  are  a  turbulent  and 
pugnacious  people,  who  appear  to  have  formed  the  pagan  advance  wave  of  that 
movement  which  culminated  in  the  extension  of  the  Islamized  Malays  over  the 
archipelago  which  bears  their  name. 

It  is  not  with  such  problems  as  these,  nor  with  the  physical  cliaracteristics  of 
the  peoples  of  Sarawak,  that  Dr.  Fumess  deals.  He  restricts  himself  to  the 
domestic  and  social  life  of  the  people ;  and  in  sympathetic  description,  enlivened 
with  kindly  humour,  we  have  presented  before  us  a  faithful  record  of  the  daily 
tasks,  the  recreations,  the  social  observances,  the  religious  duties,  the  loves  and  the 
hates  of  a  people  as  yet  ud spoiled  by  the  white  man.  All  the  settled  tribes  of  the 
interior  live  in  long  communal  houses  built  on  high  piles.  They  cultivate  hill  rice, 
and  grow  a  few  tubers  and  other  garden  produce ;  they  hunt  for  animal  food  in  the 
juDgle,  and  do  a  little  fishing.  Their  weapons  are  the  blowpipe,  the  spear,  and  the 
parang.  The  steel  blades  of  the  implements  are  smelted  by  the  Kayans  and  Kenyahs, 
who  prove  themselves  to  be  skilful  metal-workers.  The  war-canoes  are  dug-outs 
of  enormous  size,  and  decorated  with  an  elaborately  carved  grotesque  animal  figure- 
head. A  considerable  portion  of  the  book  is  devoted  to  an  account  of  a  war  expedi- 
tion and  of  the  subsequent  peace-making,  and  the  description  gives  a  good  idea  of 
the  methods  of  native  warfare,  and  at  the  same  time  affords  an  admirable  example 
of  the  method  of  government  of  the  Rajah  of  Sarawak,  to  whose  wise  and  beneficent 
rule  Dr.  Fumess  adds  his  mead  of  praise,  as  indeed  must  all  those  who  have  the 
welfare  of  the  native  at  heart. 
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Although  the  natives  recognize  several  gods,  they  do  not  pay  much  attention 
to  them  personally,  bat  they  constantly  take  heed  of  the  omen  birds  and  animals 
the  gods  send  as  messengers  to  warn  or  enconrage  mortals.  Scarcely  anything  that 
is  of  the  least  importance  can  be  attempted  until  favourable  omens  have  been 
obtained,  and  how  this  is  accomplished  is  duly  set  forth  in  the  book. 

Like  many  "  nature-folk/'  the  natives  of  Borneo  are  a  very  artistic  people,  and 
various  illustrations  are  given  of  their  skill  in  wood-carving ;  but  one  has  to  visit 
their  houses  and  handle  their  everyday  utensiU  and  implements  to  realize  how 
deep-seated  is  their  feeling  for  beauty.  The  methods  they  adopt  to  embellish  the 
person  are  fully  described  by  Dr.  Fumess.  No  special  objection,  even  from  an 
European  point  of  view,  can  be  made  to  the  tattooing ;  but  certainly,  to  our  eyes, 
the  artificial  dilation  of  the  lobe  of  the  ears,  especially  great  in  the  women,  is 
decidedly  unpleasing.  One  soon  gets  accustomed  to  black  teeth,  and  they  do  not 
look  amiss  even  when  decorated  with  brass  studs. 

Beplete  as  the  book  is  with  facts  for  students  of  mankind,  there  is  little  iu  it 
for  the  pure  geographer.  There  are  occasional  allusions  to  scenery,  and  there  is 
one  excellent  plate  representing  the  moss-covered  jungle  on  the  summit  of  Mount 
Dulit  (5000  feet),  which  has  already  been  alluded  to  by  Dr.  G.  Hose  (^Oeographical 
Journal^  vol.  i.  p.  193). 

It  is  not  rash  to  predict  that  this  boak  will  always  be  regarded  as  a  standard 
work  on  the  family  life  of  an  unspoiled,  honest,  simple  peoplcy  who,  despite  head- 
hunting proclivities,  are  essentially  a  kind-hearted  folk. 

A.  G.  Haddok. 

India. 

'The  Forests  of  Upper  India  an4  their  Inhabitants.'    By  Thomas  W.  Webber. 

WUhMapB,    London:  Arnold.    1902. 

Readers  who  take  up  this  book  with  the  expectation  of  finding  in  it  a  systematic 
treatise  on  the  forests  of  India  will  be  disappointed — ^agreeably  or  the  reverse 
according  to  their  own  particular  standpoint.  The  book  is  in  reality  a  rocord  of 
the  writer's  personal  experiences  when  engaged  in  work  in  the  Indian  forests 
during  the  early  days  of  the  Forest  Administration  some  forty  years  ago ;  and  as 
he  was  evidently  an  intelligent  and  careful  observer,  and»  in  addition  to  his  pro- 
fessional duties,  devoted  himself  assiduously  to  the  study,  under  its  natural  con- 
ditions, of  the  varied  life — both  of  men  and  animals — with  which  he  was  brought 
in  contact,  he  has  much  to  tell  that  is  thoroughly  worth  reading.  The  life  of  a 
forest  officer  in  those  days  was  particularly  favourable  for  studies  of  this  kind,  and 
the  fact  that  the  means  of  locomotion  were  then  more  primitive  than  at  present, 
gave  him  far  more  opportunities  for  gaining  a  thorough  knowledge  of  the  country 
than  are  possessed  by  those  who  use  the  modem  facilities  for  rapid  transit. 

Mr.  Webber's  story  has  to  do  with  two  different  regions,  the  first  including 
the  Himalayan  and  sub-Himalayan  forests  of  Kumaon  and  the  Nepalese  borders ; 
the  second  embracing  parts  of  Bandelkhand  and  the  Gentral  Provinces,  with  the 
Nerbada  valley  between.  The  first  naturally  presents  the  greater  attraction  on 
the  score  of  variety,  for  Mr.  Webber's  picturesque  descriptions  take  us  from  the 
hot  and  reeking  jungles  at  the  foot  of  the  range,  through  the  regions  of  the  Finns 
longi/olia  ("  chir  '*)  and  exceha^  of  silver  fir  and  spruce,  to  the  great  snowy  peaks 
and  the  Tibetan  district  of  Hundes,  to  which  he  made  his  way  across  the  snowy 
passes.  This  alpine  region  was  then  naturally  much  less  known  than  it  is  now, 
and  Golonel  Smyth,  with  whom  Mr.  Webber  made  his  trip  into  Tibet,  had  only 
recently  selected,  from  the  Bhotia  schools  under  his  inspectorship,  the  first  of  the 
native  explorers  who  were  soon  to  add  so  much  to  our  knowledge.    Mr.  Webber 
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dmws  many  fucinaiing  pictures  of  the  life  and  sc3ner7  of  thesa  regions,  especially 
viTid  being  his  descriptions  of  the  tiger-haanted  jungles  at  the  foot  of  the  hills, 
with  their  teeming  bird-life;  of  the  great  '*  chir '*  forest,  with  its  heat  and  weari- 
some monotony ;  and  of  the  wide  Tibetan  plains,  with  their  crude  colouring,  thin 
air,  and  remarkable  sunsets.  The  section  dealing  with  the  Central  Indian  forests 
on  the  Pachmari  and  Seoul  plateaus  is  hardly  inferior  in  interest,  and  a  particu- 
larly graphic  description  is  given  of  a  hunt  by  wild  dogs  of  which  the  aithor  was 
witness.  Much  interesting  information  is  given  throughout  on  the  primitive 
forest  tribes  with  which  the  author  was  brou 'bt  in  contact.  O^cisionilly,  perhaps, 
we  are  tempted  to  think  that  some  slight  liberties  have  been  taken  with  the  group- 
ing of  the  pictures,  as  when  the  scarlet  blossoms  of  the  leifless  cotton  trees  are 
introduced  among  the  feat  ires  of  a  J  ant  landsciipe.  We  ma^  regret,  also,  that 
more  attention  is  not  paid  to  the  lifd-conditions  of  vegetation  in  the  different 
regions,  for  it  is  only  occasionally,  as  at  p.  232,  where  the  various  contrivances 
which  secure  the  trees  against  overthrow  by  the  Iniiai  storms  are  described,  that 
this  subject  is  touched  upon.  A  series  of  pictires  illastratiag  the  diffirent  types 
of  forest  would  have  bean  a  valuable  adlitloi  t)  the  bo)k.  Ths  bitauicU  n^msn- 
clature  is  not  always  quite  up  to  date;  thus  the  geaeric  nacne  Phea  U  still  applied 
to  the  silver  fir,  while  R)xbiir^h*s  nanes  for  the  cHton  tree  and  the^saj"  are 
retained. 

Taken  as  a  whole,  however,  the  book  is  a  welc3m3  adiltioa  to  the  literature  on 
India,  for  whereas  system itlc  treatise i  oa  tie  ge)grapiy,  statistics,  and  natiral 
history  of  the  country  ari  nuai8JX)us,  the  art  of  picturesque  description  of  its 
natural  features  has,  as  is  so  ofcen  the  case,  been  practised  by  but  few.  A  word 
of  praise  must  b3  given  to  Mr.  Webbar's  siusible  remnrks  on  the  subject  of  sport, 
for  while  a  keen  sportsmin  himself  in  the  bast  sense  of  the  term,  he  hai  nothing 
but  reprobation  for  the  indissriminate  butchery  practised  by  so  many,  which  he 
likens,  with  some  justice,  to  the  slaughter  of  pigs— at  so  many  the  hour — at  a 
Chicago  bacon  factory.  His  observations  on  the  neglect  of  forestry  in  other  parts 
of  the  Bntish  Empire  are  also  very  much  to  the  point. 

China. 

'  Through  Hidden  Shensi.*  By  Francis  H.  Xiohols.    London  :  Xewoos.     1902. 

The  interest  of  this  book  lies  principally  in  the  striking  picture  it  presents  of 
the  life  and  character  of  the  dwellers  on  the  great  plain  of  Shensl — the  oldest 
element,  apparently,  in  the  population  of  modern  China.  The  author  is  an 
American  who  went  to  China  to  report  on  the  Shansi  famine,  on  behalf  of  those 
philanthropic  persons  in  the  United  States  who  had  raised  a  fund  for  the  relief  of 
the  starving  population.  Ha  describes  his  book  as  "  an  attempt  at  a  picture  of 
Oldest  China  and  its  people  as  I  s  iw  them  in  their  land — sowing,  reaping,  toiling, 
thinking,  and  misjudging  the  world  beyond  their  mountains  as  persistently  as  that 
world  misjudges  them."  He  describes  how  he  approached  his  task  with  all  the 
prejudices  of  the  foreigner,  and  how,  when  compelled  to  meet  the  people  on  their 
own  level,  his  interest  in  them  was  aroused  so  that  he  came  in  time  to  see  things 
from  their  point  of  view.  It  is  this  power  of  adapting  himself  to  the  standpoint 
of  the  people  of  whom  he  writes  which  gives  the  book  its  value,  and  which,  though 
it  may  perhaps  occasionally  carry  the  author  too  far  in  his  favourable  judgment 
of  Chinese  as  opposed  to  European  civilization,  should  do  much  to  modify  too 
hastily  formed  views  with  a  contrary  tendency.  Mr.  Nichols  considers  that  much 
good  might  result  from  giving  the  Chinese  *'  the  benefit  of  the  doubt  '*  more  often 
than  is  done ;  and  the  account  given  of  the  way  in  which,  during  the  late  troubles, 
the  Shenai  people  gave  their  moral  support  to  their  mandarin,  Taaa  Fang,  in  his 
No,  n.— February,  1903.]  n 
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defence  of  the  misaionaries— at  the  risk  of  his  own  life — might  certainly  lead  some 
to  reconsider  their  verdict  respecting  the  Chinese.  Food  for  reflection  is  also 
supplied  by  the  description  of  Sian  (Singan-fu),  which  is  said  to  have  "no 
haunts  of  crime  and  human  degradation,"  nor  '*  any  rendezvous  of  gilded  vice  and 
dissipation ; ''  and  by  the  remark  of  an  old  Mohammedan  tea-merchant,  who,  after 
expressing  his  willingness  to  see  the  Gbristiaos  overthrow  the  idols,  added,  *'  the 
only  trouble  is,  if  Sian  were  a  Christian  city  it  would  be  as  bad  as  Shanghai.' 

Mr.  Nichols  paid  a  visit  to  the  celebrated  Nestorian  tablet  in  Sian,  which  does 
not  seem  to  have  been  eeen  by  any  recent  travellers,  and  which  stands  at  present 
amidst  a  heap  of  ruins,  protected  neither  from  vandals  nor  from  the  elements. 
Photographs  of  the  monument  are  given. 

SiBEBIA. 

'  Das  russische  Eustengebiet  in  Ostasien.'    (Primorskaja  Oblastj.)    Von  C.  von 

Zepelln.     Berlin:  Mittlcr  &  Sod.    1902. 

The  fact  that  so  much  of  the  existing  literature  on  Eastern  Siberia  is  in 
Russian  gives  a  value,  beyond  that  which  attaches  to  most  compilations,  to  this 
concise  summary  of  our  knowledge  about  that  region.  A  sketch  is  given  of  its 
history  and  surface  features,  but  the  bulk  of  the  work  is  devoted  rather  to  the 
economic  aspects  of  the  country.  The  writer  has  a  high  opinion  of  the  resources 
of  the  Eastern  Coast  region,  though  he  allows  that  their  development  will  be  a 
matter  of  time.  The  political  position  of  Kussia  in  the  Pacific  is,  he  thinks, 
assured  by  the  openiug  of  the  Siberian  railway. 

AFRICA. 

North  and  East  Africa. 
*  Travel  and  Sport  in  Africa.'     By  A.  E.  Pease.     :$  vols.     London  :  Hnmplireys.     1902. 

On  viewing  the  imposing  form  and  sumptuous  get-up  of  these  volumes,  it  is 
impossible  to  avoid  regret  that  the  amount  of  solid  scientific  matter  contained  in 
tbem  can  hardly  claim  to  be  commensurate  with  the  outside  appearance.  A 
large  proportion  of  the  volumes  is  taken  up  with  sporting  or  other  incidents  of 
travel,  and  while  the  former  will  no  doubt  appeal  to  a  certain  class  of  readers, 
serious  students  will  be  tempted  to  wish  that  the  solid  material  had  been  more 
carefully  sifted  out  for  their  use  from  the  general  mass.  Many  of  the  illustra- 
tions with  which  the  work  is  so  lavishly  provided  are  instructive,  and  some 
(particularly  in  the  case  of  the  photogravures)  are  of  real  merit,  though  the 
same  can  hardly  be  said  of  many  of  the  text  illustrations.  Still,  even  in  its  more 
trivial  side,  the  work  has  a  value  from  the  picture  it  presents  of  the  state  of  the 
countries  traversed  when  the  recent  advance  of  European  influence  was  only  just 
beginning,  while  a  particularly  pleasing  feature  is  the  author's  sympathetic  attitude 
towards  the  native  races,  and  his  evident  desire  to  further  the  good  repute  of  his 
country  among  them. 

The  arrangement  of  the  work  is  chronological,  the  author's  various  expeditions 
being  described  in  the  order  in  which  they  were  undertaken,  which  involves  some 
amount  of  seensaw  between  differeat  parts  of  the  continent.  The  bulk  of  vol.  i. 
treats  of  journeys  in  Algeria,  during  which  the  interesting  Aures  group  of  moun- 
tains was  visited.  The  rest  of  the  volume  and  the  first  part  of  vol.  ii.  takes  us  to 
Somaliland,  this  section  opening  with  a  general  account  of  the  people,  their 
country,  and  its  animal  and  vegetable  productions.  Mr.  Pease's  routes  in  Somali- 
land  led  through  some  little-known  country,  and  this  part  of  the  work  possesses, 
perhaps,  the  greatest  original  value.    The  latter  part  of  vol.  ii.  brings  us  to  the 
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Algerian  Sahara,  where  the  oases  of  Ghardaya,  Carrara,  and  Wargla  were  yisited, 
and  as  recent  literature  on  this  region  is  almost  entirely  French,  the  views  and 
impressions  of  an  English  traveller  are  of  considerable  value.  Vol.  iii.  deals  with 
Abyssinia,  into  which,  however,  the  author  and  his  party  did  not  penetrate  further 
than  Adis  Ababa  and  Lake  Zwai.  Mr.  Pease  was  struck  by  the  absence  of  all 
appearance  of  a  town  at  the  capital,  the  native  huts  being  widely  scattered  over  the 
valley.  He  is  evidently  by  no  means  so  enthusiastic  an  admirer  of  the  Abyssinians 
as  some  recent  travellers.  In  esch  section  of  the  work  lists  of  animals,  birds,  and 
plants  are  given,  but  with  respect  to  the  last,  it  is  to  be  regretted  that  in  few 
oases  have  botanical  determinations  been  possible.  Short  historical  summaries 
are  here  and  there  inserted,  and  will  no  doubt  be  of  use  to  the  general  reader. 
The  maps,  prepared  at  Stanford's  establishment,  deserve  a  special  word  of  praise. 

Italy  and  Abyssinia. 

'  The  Campaign  of  Adowa  and  the  Rise  of  Menelik.'    By  G.  F.  II.  Berkeley. 

Westminster:  Gonstablo.     1902. 

It  may  seem  at  first  sight  that  the  interest  in  the  events  which  finally  freed 
Abyssinia  from  the  threats  of  an  Italian  protectorate  is  hardly  fresh  enough  to 
warrant  the  publication  of  an  English  narrative  of  the  campaign,  now  become  a 
matter  of  history  merely.  The  lessons  of  the  campaign  are,  however,  not  without 
importance  for  the  future,  owing  to  the  undoubted  infiuence  on  the  fate  of  the 
surrounding  European  territories,  which  the  rise  of  a  powerful  military  empire 
under  Menelik  must  exercise,  whether  or  no  the  anticipations  will  be  realized  of 
those  who  see  in  the  Abyssinian  empire  a  Source  of  danger  to  her  European  neigh- 
bours. Mr.  Berkeley's  account  of  the  campaign  embodies  a  large  amount  of 
material  which  has  not  been  generally  available  to  English  readers,  both  with 
respect  to  the  actual  campaign  and  the  events  which  led  up  to  it,  and  may  be 
recommended  as  a  trustworthy  guide  to  those  who  wish  to  gain  a  comprehensive 
view  of  the  events  described. 

Egypt. 

*  Egypt  painted  and  described  by  B.  Talbot  Kelly.*    I^ndon  :  A.  k  G.  Block.    1902. 

Mr.  Kelly's  pleasantly  written  descriptions  of  Egyptian  life  and  scenery  will 
bring  the  general  characteristics  of  the  country  before  the  minds  of  stay-at-home 
readers  with  peculiar  vividness.  But  it  is  the  thoroughly  artistic  coloured  illustra- 
tions which  are  the  special  attraction  in  the  book,  and  which  will  probably  be 
somewhat  of  the  nature  of  a  revelation  to  those  not  familiar  with  the  scenes  them- 
selves. So  much  of  the  charm  of  Eastern  scenery  depends  on  the  colouring  that 
photographs,  however  excellent,  can  convey  but  a  slight  idea  of  the  reality.  Vivid 
as  are  the  colours  employed  by  the  artist,  they  are  so  harmoniously  blended  that 
harsh  and  startling  effects  are  altogether  avoided.  Much  as  he  is  inclined  to 
regret  the  modem  vulgarization  of  things  Egyptian,  which  seems  to  have  brought 
a  subtle  change  over  the  spirit  of  the  scene,  Mr.  Kelly  is  enthusiastic  in  his  praises 
of  the  natural  beauties  which  remain,  and  of  the  interest  attaching  to  a  study  of 
native  life  where  comparatively  uncontaminated  by  the  new  infiuences.  The 
]nctures  of  Nile  and  desert  scenery,  in  their  ever-changing  aspects,  are  drawn 
with  particular  vividness,  but  the  author's  descriptions  all  manifest  the  true  feeling 
of  the  artist,  and  among  the  many  charming  sketches,  that  of  the  changing 
aspects  of  nature  on  the  banks  of  one  of  the  smaller  and  more  secluded  canals, 
is  perhaps  as  attractive  as  any.  More  practical  questions  are  now  and  then 
touched  upon,  and  the  remarks  on  such  subjects  as  the  recent  experiments  at 
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tree-planting,  no  less  than  thoie  relating  to  the  general  condition  of  the  people, 
will  be  read  with  much  interest. 

AMERICA. 

Alaska. 

*  Harriman  Alaska  Expedition.'  2  vols.   Now  York :  Doubleday,  Page  &  Co. ;  London  : 

John  Morray.    1901. 

These  two  handsome  volumes  afford  an  argument  of  great  force  upon  the 
question  of  '*  how  to  spend  a  snmmor  vacatioD."  While  it  is  true  that  few  of  us 
are  millionaires,  able  to  pick  up  a  party  of  enthusiastic  scientific  men  to  work 
either  for  us  or  themselves,  we  can  all  spend  the  time  of  relaxation,  when  it  comes, 
in  useful,  profitable  work.  Not  all  expeditions  which  have  been  merely  backed  by 
money  have  been  successful;  something  more  is  needed  which  money  cannot 
buy  outright,  particularly  in  another  line  of  work,  and  that  is  organization  and 
direction.  Granted  all  these  conditions  fulfilled,  and  there  is  still  another  rock 
upon  which  many  parties  have  split — namely,  lack  of  harmony.  The  Harriman 
expedition  seems  to  have  had  all  the  above  conditions  reasonably  well  met,  and, 
considering  the  size  of  the  company,  this  was  somewhat  remarkable.  If  this 
example,  on  such  a  scale,  could  only  induce  the  ordinary  mortal  in  a  smaller  way 
to  have  some  **  hobby '^  of  his  own  which  he  could  develop  in  his  leisure  time,  it 
is  perfectly  certain  that  there  would  be  more  satisfaction  and  less  ''  ennui "  in  the 
life  of  the  everyday  man.  The  volumes  are  also  an  evidence  of  how  much  can  be 
compressed  into  a  comparatively  short  time.  Two  months  were  occupied  by  the 
trip  after  leaving  Seattle,  and  although  some  six  hundred  species  new  to  science 
were  secured,  it  is  safe  to  say  that  the  resources  of  Alaska  have  not  been  by  any 
means  exhausted.  This  party  of  trained  specialists  possessed  an  unsurpassed 
equipment  and  a  vessel  with  a  sufficient  working  force,  which  enabled  them  to 
avoid  the  delays  so  common  and  so  annoying  in  ordinary  work  of  this  sort. 

The  illustrations  of  the  volumes  are  of  very  high  artistic  as  well  as  scientific 
value,  though  it  is  a  pity  tbat  space  should  be  taken  by  repeating  illustrations  when 
such  a  tremendous  wealth  (five  thousand  negatives)  was  at  hand  to  be  drawn  upon. 
As  a  book  of  travel,  it  contains  much  less  of  rubbish  and  more  of  value  than  is 
usually  the  case.  The  first  volume  is  taken  up  with  three  distinct  papers,  in 
addition  to  the  account  of  the  organization  of  the  expedition.  The  narrative  of  the 
trip  is  provided  by  John  Burroughs,  who  is  fortunate  in  his  style,  and  he  is  to  be 
congratulated  on  avoiding  the  *' diary"  method,  so  tiresome  in  most  travellers* 
books.  One  feels  that  he  must  have  expressed  the  sentiments  of  the  whole  party 
when  he  closes  with  the  remarks,  ''No  voyagers  were  ever  more  fortunate  than 
we.  .  .  .  We  had  gone  far  and  fared  well.'*  In  the  next  paper  upon  the  Pacific 
coast  glaciers,  we  have  an  all-too-short  account  of  these  interesting  ice-masses. 
John  Muir  should  have  given  us  more  than  sixteen  pages  upon  this  subject,  in 
which  he  is  a  most  eminent  authority.  The  volume  closes  with  an  account  of  the 
natives  of  the  Alaska  coast  region  by  Geo.  B.  Grinnell,  the  editor  of  Forest  and 
Stream. 

The  second  volume  is  devoted  to  the  history,  geography,  and  resources  of 
Alaska.  Discovery  and  exploration,  by  Dall ;  birds,  by  Keeler ;  forests,  by  Femow ; 
geography,  by  Gannet ;  atmosphere,  by  Brewer ;  our  newest  volcano,  by  Merriam ; 
the  salmon  industry,  by  Grinnell ;  fox-farming,  by  Washburn  ;  while  Dall  breaks 
into  song  at  the  end  of  the  book.  The  illustrations  of  the  birds  by  Fuertes  are 
particularly  fine.  These  papers  are  only  such  as  would  appeal  to  the  interest  of 
the  general  public.    The  technical  papers,  of  which  twenty-two  have  already 
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appeared  in  the  Froceedinga  of  the  Washington  Academy  of  Science^  will  be 
brought  together  later  in  a  series  of  teohnical  reports  which  will  fill  several 
Yolnmea.  They  will  cover  the  fields  of  geology,  palaeontology,  zoology,  and 
botany ;  they  should  make  a  valuable  contribation  to  science,  and  give  a  well- 
earned  reward  to  time,  money,  and  energy  well  expended. 

William  Libbey. 

Colombia. 

•  Noeva  Gcografia  de  Colombia.'    For  F.  G.  Vergara  y  Velasca.    Tomo  i.    Geograffa 

General,  Bogota.     1902. 

This  royal  8vo,  of  about  1100  closely  printed  pages,  although  claiming  to  be 
oDly  a  geography,  treats  extensively  of  the  physical  features  of  Colombia,  produc- 
tions of  the  soil,  geology,  mineral  wealth,  commerce,  history,  ornithology,  fauna, 
flora,  ethnology,  and  geography  of  the  neighbouring  states  of  Venezuela,  Ecuador, 
and  BraziL  It  is  exteosively  illustrated  with  locally  engraved  views  and  small 
page  maps  which  are  interestiDg  and  valuable.  Its  usefulness  is  somewhat  im- 
paired for  want  of  proper  classification  of  the  immense  quantity  of  useful  data  it 
ooDtains,  while  the  small  type,  poor  paper,  and  crowded  pages  make  its  study 
difficult.  The  labour  of  collecting  its  varied  information  must  have  been  pro- 
digious, and  the  author  merits  the  highest  praise  for  his  industry  and  perseverance 
in  a  task  which  must  have  required  interminable  patience,  more  especially  in  a 
land  where  knowledge  of  value  is  hard  to  acquire,  and  frequently  almost  impossible 
to  verify.  Aside  from  this,  probably  the  obstacles  to  the  printing  of  such  a  volume 
at  Bogotd,  in  the  midst  of  one  of  the  most  sanguinary  civil  wars  Colombia  has 
known,  must  have  been  formidable ;  but,  with  the  scantiest  means,  it  has  been 
published,  *'  for  account  of  the  Government,  in  the  printing  office  of  the  Boletin 
MilitarJ*  The  aid  thus  extended  to  the  author  speaks  well  for  the  intelligence 
of  the  rulers  of  the  state,  and  if  it  can  produce  such  an  important  work  under  such 
great  disadvantages,  we  may  hope  that,  when  peace  again  smiles  on  that  land  of 
marvellous  resources,  we  may  find  Seiior  Vergara's  facile  and  intelligent  pen 
entrusted  by  the  Government  with  the  task  of  dividing  his  great  '  Geography ' 
into  several  volumes. 

G.  E.  C. 

PACIFIC. 

Mabshall  Islands. 

'Die   Stabkarten   der   Marsball-Insulaner.*     By  A.   Schiick.    Hamburg:    H.    O. 

PersiehL    1902.   Fscap,  37  pp.  and  11  pis. 

With  characteristic  German  thoroughness,  and  after  much  correspondence  with 
museum  curators  all  over  the  world,  Herr  A.  Schilck,  of  Hamburg,  has  studied  all 
the  material  he  could  gather  concerning  the  stick-charts  of  the  Marshall  islanders. 
It  has  long  been  known  that  these  skilful  navigators  construct  frameworks  of  thin 
sticks  of  wood  or  strips  of  bamboo  to  serve  as  charts.  Some  of  the  sticks  constitute 
the  frame,  while  the  others  indicate  the  directions  of  the  currents,  together  with 
the  tracks  to  be  taken  by  the  canoes  when  sailing  from  one  atoll  to  another  in  the 
group.  At  appropriate  relative  spots  are  fastened  small  shells,  stones,  seeds,  or 
even  knots  of  thin  string  to  represent  the  atolls  or  islands.  When  the  skeleton 
charts  are  held  in  an  appropriate  direction,  which  at  night  can  be  determined  by 
the  pole-star,  the  mariners  know  in  which  direction  to  steer  in  order  to  fetch  the 
Island  for  which  they  are  making.  Some  of  the  charts  are  employed  to  instruct 
the  lads  in  the  geography  of  this  island  group;  others  are  charts  that  include  the 
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Ratak  and  Ralik  chains  of  islands  in  the  Marshall  group;  others,  again,  are 
confined  to  the  Ralik  chain,  while  some  take  in  only  the  southernmost  islands. 
A  von  Gbamisso  first  discovered  a  map  at  Guam  about  1817,  which  related  to 
Ulea,  in  the  Caroline  group,  hut  no  further  inquiries  appear  to  have  been  made.  In 
1862  an  American  missionary,  Dr.  L.  H.  Gulick,  who  resided  in  Ebon,  gave  a 
short  hut  very  good  account  of  these  charts,  which  was  published  in  a  missionary 
paper  and  in  the  Nautical  Magazine^  vol.  31,  p.  304.  The  first  specimen  appears 
to  have  been  brought  to  Europe  by  Consul  F.  Hemsheim,  who  published  an 
account  of  it  in  his  '  Beitrag  zur  Sprache  der  Marsball-Inseln,*  1880,  p.  88.  Since 
then  several  descriptions  have  been  published.  This  careful  study  by  Herr  Schiick 
is  illustrated  by  seven  plates,  containing  figures  of  forty-seven  stick-charts,  and  one 
plate  of  Marshall  island  canoes.  The  remaining  three  plates  are  from  material 
supplied  by  Dr.  A.  C.  Haddon,  which  demonstrates  that  although  the  Papuans  of 
Torres  straits  do  not  make  sailing-maps,  yet  they  have  a  fair  idea  of  the  geogra- 
phical features  of  this  district,  which  they  can  depict  with  intelligence.  The 
islands  at  which  a  culture-hero  stopped,  on  his  way  to  Murray  island  from  the  west, 
are  recorded  by  stones  in  a  sacred  spot,  the  meaning  of  which  is  taught  to  the 
lads  when  they  are  initiated.  Herr  Schiick  has  published  a  paper  entitled  "  Die 
nautischen  und  astronomischen  Kenntnisse  der  Bewohner  der  Earolineninseln  *' 
(Aus  alien  Wdtteilen^  1882),  for  which  he  was  specially  quali6ed  by  his  experience 
as  a  practical  mariner ;  but  he  is  known  mainly  for  his  laborious  work  in  calcu- 
lating, mapping,  and  discussing  magnetical  observations. 


MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Geomobphology. 

'  Wissenschaftliche  Charakteristik  und  TermlDologie  der  Bodengestalten  der  Erdober- 
flache.'    Yon  August  Neuber.    Vienna  and  Leipzig :  W.  Braumiiller.    1901. 

This  bulky  volume,  which  is  the  outcome  of  twenty  years'  study  on  the  part 
of  the  author,  is  largely  polemical  in  character.  Field-marshal  von  Neuber,  who 
occupies  a  high  place  as  a  military  topographer,  has  loDg  been  convinced  of  the 
unsatisfactory  character  of  existing  terminology  respecting  the  forms  of  surface  of 
the  globe,  and  this  opinion  has  been  strengthened  rather  than  diminished  by  the 
publication  of  Baron  von  Richthofen's  '  Ftibrer  fiir  Forschungsreisende,'  and  Prof. 
Penck's  *  Morphologic  der  Erdoberfiache,^  in  which  those  writers  put  forward 
their  respeclive  schemes  of  classification  of  the  morphological  features  of  the 
Earth.  He  is  inclined  to  lay  the  blame  on  the  insufficient  knowledge  possessed  by 
most  geographers  of  the  science  of  topography,  on  which  he  has  already  published 
a  volume,  and  which,  he  holds,  can  only  be  properly  understood  by  those  who  have 
themselves  had  a  thorough  practical  training  in  the  representation  of  the  surffice 
features  on  maps.  In  the  present  volume  he  gives  a  detailed  review  of  the  forms, 
both  of  water  and  land,  on  the  surface  of  the  globe,  frequently  criticizing  the  views 
of  his  predecessors,  and  settiog  forth  his  own  ideas  as  to  the  most  rational  scheme 
of  cla8si6cation.  The  greatest  objection  to  the  book,  from  a  practical  point  of  view, 
is  the  difficulty  of  arriving  at  any  notion  of  the  general  principles  on  which  the 
author  proceeds  in  his  task,  for  he  begins  at  once  with  the  detail  of  his  subject, 
and  it  is  only  with  regard  to  individual  features  that  we  are  able,  without  wading 
through  the  six  hundred  odd  closely  printed  pages,  to  learn  the  grounds  on  which 
he  is  at  issue  with  generally  accepted  methods. 
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OCEANOGRAPHY. 

In  Indian  Seas. 
*  A  Nataralut  in  Indian  Seas.'    By  A.  Alcook,  m.b.,  f.b.8.     London :  Murray.    1902. 

In  this  book  we  have  a  most  fascinating  and  complete  popular  account  of  the 
deep-sea  fauna  of  the  Indian  seas.  The  book  is  one  of  intense  interest  throughout 
to  the  zoologist,  bat  at  the  same  time  its  matter  is  arranged  in  such  a  form  that  no 
special  knowledge  is  required  from  its  readers.  The  natural  history  of  the  forms  is 
dealt  with  in  a  broad  spirit,  and  the  author  has  not  hesitated  to  indicate  how  the 
structure  of  the  vaiious  animals  is,  in  his  opinion,  especially  adapted  to  their 
physical  environments.  Scientific  accuracy  has  been  everywhere  retained,  while 
the  matter  is  fully  explained  both  in  the  text  and  by  a  most  admirable  series  of 
illustrations. 

On  the  geographical  side  brief  indications  are  given  of  many  considerations  of 
the  greatest  importance,  which  the  author,  to  our  regret,  has,  in  spite  of  his  great 
experience,  not  pursued.  Foremost  among  these  is  the  question  of  the  connection 
of  the  Indian  and  Atlantic  oceans  in  the  Tertiary  period,  in  reference  to  which 
many  instances  are  given  of  animals  common  to  both  seas.  The  author,  indeed, 
gives  internal  evidence  that  he  has  considered  this  question  deeply,  but,  failing  to 
see  the  great  general  interest  of  the  subject,  has  not  cared  to  treat  the  question  in 
a  book  which  professedly  deals  with  natural  history  alone. 

The  Indian  seas  are  divided  into  three  parts :  the  Laccadive  sea,  the  Bay  of 
Bengal,  and  the  Andaman  sea.  Of  these,  the  first  two  are  open  to  the  ocean  to  the 
south,  and  hence,  in  their  fauna,  are  of  no  particular  interest.  Their  bottom 
temperatures  gradually  decrease  down  to  35^  Fahr.  at  about  1800  fathoms,  but  the 
greater  part  of  tbo  Laccadive  sea  lies  within  the  1200-fathom  line.  The  Andaman 
sea,  on  the  other  hand,  is  an  enclosed  sea,  attaining  a  depth  of  upwards  of  1700 
fathoms,  and  a  temperature  of  about  41°  Fahr.  at  800  fathoms,  below  which 
there  is  practically  no  further  decrease.  There  would,  then,  seem  to  be  of 
necessity  a  ridge  of  less  than  800  fathoms  in  depth,  preventing  a  free  circulation  of 
water  between  the  greater  depths  of  the  ocean  and  the  Andaman  sea.  This  is 
shown  to  be  the  case  by  soundings  of  736  fathoms  between  the  Andaman  and 
Nicobar  islands,  and  of  760  between  the  latter  and  Sumatra,  while  the  Malacca 
strait  does  not  attain  a  greater  depth  than  100  fathoms.  The  Andaman  sea,  then, 
would  seem  to  be  the  most  northern  of  that  Eeries  of  deep  and  enclosed  basins 
which  separate  the  East  Indies  into  two  lines,  and  of  which  the  Bali-Flores  and 
Banda  seas  have  lately  been  shown  by  the  Siboga  Expedition  to  be  examples. 

A  good  picture  is  given,  in  the  course  of  the  work,  of  the  bottom  of  the  Bay  of 
Bengal,  but  the  deposits  are  very  lightly  treated  of.  The  presence  of  a  continuous 
bed  of  *'  greensand  '*  within  and  between  the  Laccadive  islands  from  about  700  to 
1100  fathoms  is  not  without  interest.  The  land  deposits  extend  out  from  60  to  300 
miles  from  the  Indian  coasts,  and  100  miles  to  the  west  of  ^liddle  Andaman  island, 
fragments  of  rude  earthen  pottery  and  numerous  decomposing  leaves  were  dredged 
from  1644  fathoms.  The  richest  ground  for  the  zoologist  was  found  between  200 
and  1000  fathoms,  not  too  far  from  the  shore ;  but  the  whole  work  of  the  Investigator, 
the  survey  ship  of  the  Indian  Marine,  indicates  enormous  economic  possibilities  for 
well-equipped  steam- trawlers  operating  down  to  the  lesser  depth. 

Among  tlie  more  isolated  islands.  Dr.  Alcock  landed  on  and  has  a  few  remarks 
to  make  about  the  Cocos,  South  Sentinel  (a  coral  reef  raised  a  few  feet  above  high- 
water  mark),  and  some  of  the  Laacadives.  All  the  latter  are  considered  to  be  the 
remains  of  eroded  atolk ;  but  the  author^s  meaning  is  not  clear,  and  he  has  evidently 
not  considered  the  submerged  ]jinks  of  the  group.    Considerable  banks  of  pumice 
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are  not  uncommoD  features  of  the  islands  of  the  Maldive  group  and  Pacific  Ocean, 
as  well  as  of  the  Laccadi^es.  Minikoi  is  scarcely  the  paradise  which  it  has  been 
depicted,  though  the  people  always  put  their  best  sido  foremost.  The  land  is 
equally  divided  between  the  government  and  the  people.  The  latter's  half  has 
eroded  away  so  rapidly  that  it  is  probably  not  the  third  of  its  former  size,  while  the 
government  portion  has  grown.  The  former  part  is  completely  tilled,  while  the 
"  crown  lands  "  are  absolutely  imcultivated  and  going  to  waste.  The  young  men 
are  sent  away  %o  provide  the  rice  which  is  necessary  for  their  familieb'  maintenance. 
Considering  the  available  land,  the  population  is  denser  than  that  of  any  part  of 
India.  And,  finally,  the  state  of  continual  anxiety  in  which  the  people  of  Minikoi 
live  is  far  more  fiatal  to  them  than  the  storm-waves  that  once  in  a  century  decimate 
the  population. 

J.  Stanley  Gardiner. 

CARTOGRAPHY. 

Map  Projections. 

*  Maps :  their  Uses  and  Construction.  A  short  popular  treatise  on  the  advantages  and 
defects  of  maps  on  various  projections,  followed  by  an  outline  of  the  principles 
involved  in  their  construction.'  By  G.  James  Morrison,  m.i.c.e.,  f.r.g.8.  Second 
Edition,  revised  and  enlarged.    London :  E.  Stanford.     1902. 

The  first  edition  of  Mr.  Morrison's  little  work  on  map  projections  was  reviewed 
in  the  Geographical  Journal  for  November,  1901,  and  it  is  satisfactory  to  find  that, 
in  accordance  with  suggestions  there  made,  a  great  deal  has  been  done  in  this  second 
edition  towards  rendering  it  more  generally  useful  and  complete. 

The  first  chapter  remains  much  as  it  was  before.  The  second  has  been  revised, 
and  a  description  of  an  elliptical  projection  (Mollweide*s)  added.  The  third  chapter 
has  been  considerably  enlarged  and  rearranged,  among  the  important  improve- 
ments being  more  complete  descriptions  of  the  Stereographic  and  Mercator's  pro- 
jections. The  account  of  the  conical  projection  has  also  been  expanded.  Chapter 
iv.,  dealing  with  projections  of  small  areas,  has  been  entirely  re-written.  By  the 
introduction  of  various  tables,  Mr.  Morrison  has  further  improved  his  work, 
although  some  of  these,  such  as  that  of  meridional  parts,  are  somewhat  too  short 
and  incomplete  to  be  of  great  practical  value.  This  second  edition  is  a  decided 
advance  upon  the  first,  and  in  its  present  form  the  work  constitutes  a  useful  little 
introductory  handbook  to  the  subject  of  map  projections.  The  author  does  not 
pretend  that  it  is  more  than  this,  and  those  who  desire  to  go  more  fully  into  the 
matter  should  consult  the  writings  of  Germain,  Clarke  and  others. 

Map-drawiso. 

*■  Memory  Map-drawing.'    By  a  Professional  Teacher.    (R.  G.  Scanlan,  Pialha  State 
School,  Queensland.)    Halifax :  Blatchford  Brothers.    1902.    Pp.28. 

The  suggested  memory-aids  in  the  form  of  guide-lines  and  pictures  may  be  of 
use  to  some  teachers  who  may  not  have  the  time  to  evolve  a  system  of  the  kind 
for  themselves.  A  more  valuable  feature  is  the  attention  given  to  the  projection 
of  maps,  which  is  entirely  neglected  by  too  many  teachers,  but  which,  with  the 
aid  of  the  tables  supplied  by  the  author,  is  quite  within  the  reach  of  intelligent 
children.  Memory  map-drawing  is  no  doubt  valuable  as  supplying  a  basis  of 
topographical  knoi^i  ledge  en  which  to  build  further  study,  but  care  is  necessary 
lest  too  much  attention  be  given  to  it  at  the  ex^eise  of  other  braiches  cf  geogra- 
phical teaching. 
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GENERAL. 

The  History  of  Geography. 

*  The  DiBcoveries  of  the  Northmen  in  America,  with  Special  Belation  to  Iheir  Early 
Cartographical  Representation/  By  Joseph  Fischer,  8.J.  Translated  from  the 
German  by  Basil  H.  Soulsby,  b.a.     London  :  Henry  Stevens.     1903. 

The  German  original  of  this  important  work  has  already  been  reviewed  in  the 
Journal  (voL  zix.  p.  746),  and  it  is  therefore  unnecessary  to  enter  into  details 
respecting  its  general  scope.      Both   the   translator  and  publishers  deserve  the 
thanks  of  English  readers  for  their  promptness  in  putting  into  their  hands  the 
results  of  Prof.  Fischer's  investigations,  the  interest  of  which  is  not  confined  to 
the  more  special  subjects  treated  of  in  the  present  work,  but  is  perhaps  derived 
still  more  from  the  light  incidentally  thrown  on  the  wider  field  of  the  geographical 
revival  of  the  fifteenth  and  sixteenth  centuries.    In  this  connection  a  few  points 
not  touched  upon  in  our  former  notice  through  considerations  of  space  may  be 
here  alluded  to.    Prot  Fischer's  greatest  achievement  in  the  field  of  historical 
geography  is,  of  course,  his  discovery  of  Waldseemliller's  splendid  maps  of  1507 
and  1516,  and  pending  the  eagerly  expected  publication  of  facsimiles  of  these,  the 
reproduction  in  the  present  work  of  one  of  the  sheets  of  the  former  (with  its  inset 
of  the  world  according  to  Ptolemy),  gives  some  idea  of  the  style  of  the  maps, 
some  account  of  which  is  also  contained  in  the  text.    But  an  almost  equally  im- 
portant contribution  is  the  light  thrown  on  the  life-history  and  geographical  work 
of  Donnus  Nicolaus  Germanus,  hitherto  known  erroneously  as  Nicolaus  Donis,* 
the  editor  of  several  editions  of  Ptolemy,  including  the  famous  Ulm  editions  of 
1482  and  1486.    To  Prof.  Fischer  has  been  due  the  discovery  (made,  like  that  of 
the  WaldseemilUer  maps,  at  the  Wolfegg  library)  of  a  unique  manuscript  copy 
of  one  of  Donnus  Nicolaus'  editions,  which  he  has  proved  conclusively  to  have 
served  as  the  prototype  of  the  Ulm  editions.     The  world-map  contained  in  this 
manuscript  is  reproduced  in  the  present  work,  together  with  other  maps  by  Donnus 
Nicolaus.    The  important  influence  exercised  by  this  cartographer  on  the  geo- 
graphical knowledge  of  his  day  is  shown  by  the  fiict  that  his  first  edition  of 
Ptolemy,  of  which  manuscripts  exist  at  Modena  and  Paris,  is  held  by  Prof.  Fischer 
to  have  been  the  prototype  of  the  Rome  editions  of  1478  and  1490,  while  maps  of 
the  well-known  Canerio  or  Oantino  type  are  attributable  to  his  second  edition, 
preserved  in  manuscript  at  Warsaw  and  the  Vatican. 

The  style  in  which  the  work  is  produced  fully  sustains  the  reputation  of  former 
publications  by  Mr.  Stevens's  firm,  and  its  moderate  price  (8s.)  will  make  it 
vndely  available.  An  excellent  index,  not  given  in  the  German  edition,  has  been 
added,  together  with  a  few  extra  bibliographical  references.  The  only  drawback 
is  the  absence  of  subject  headlines  (supplied  in  the  German  edition),  which  do 
much  to  facilitate  reference. 
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BOBOPE. 

TTndergroimd    Water-supply    of   the    Home    Counties.  — A    pamphlet 

furnished  by  the  Undergroimd  Water  Preservation  Association  brings  to  notice 


♦  Donnus  being  the  equivalent  of  the  Italian  Dora,  the  designation  of  a  lay  brother. 
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a  question  of  extensive  interest  to  geographers,  and  especially  to  geologists,  while 
at  the  same  time  seeking  to  demonstrate  an  economic  abuse  of  the  gravest 
nature.  Certain  daily  and  other  journals  have  recently  given  light  to  the  £act  of 
the  serious  depreciation  of  wells,  springs,  and  the  headwaters  of  streams  in  the 
faigh-ly  log  lands  which  surround  the  London  basin ;  along  the  line  of  the  Chilterns, 
in  Berks,  Bucks,  and  Hertfordshire ;  in  Essex ;  and  in  the  Kentish  uplands.  In 
these  parts  for  some  years  past,  wells  and  springs  which  furnish  the  local  water- 
supply  to  villages  and  farms  have  been  found  to  diminish  or  wholly  fail  of  their 
supply  in  a  way  unprecedented  as  far  as  memory  or  history  serves,  and  unaccount- 
able on  the  score  of  deficiency  of  rainfiftll  or  any  natural  cause.  This  fact  (wbich 
has  come  under  the  notice  of  the  writer  of  this  paragraph  in  the  case  of  the  Beane, 
the  Mimram,  and  other  feeders  of  the  Lea)  the  Association  sets  out  to  exphun  as 
a  result  of  the  injudicious  taxing  of  the  subterranean  water-supply  in  the  chalk 
by  certain  of  the  water  companies  supplying  London.  The  work  of  the  Asso- 
ciation originated  in  Kent,  and  thence  enlarged  its  scope.  The  pamphlet  sets  forth 
its  objects :  to  prevent  the  abstraction  of  water  by  companies  to  the  detriment  of 
local  interests ;  to  suggest  the  best  means  of  preserving  the  local  supply  in  any 
special  case,  and  the  best  position  for  companies'  pumping  stations  with  this  end 
in  view ;  and  to  prevent  companies  from  obtaining  Parliamentary  powers  of  which 
the  exercise  would  be  detrimental.  The  history  of  the  formation  of  the  Association, 
its  distinguished  patronage,  and  its  work  up  to  the  present  are  set  forth,  together 
with  expert  reports  on  the  whole  question,  press  extracts,  and  an  account  of  a 
deputation  to  the  Right  Hon.  W.  H.  Long  on  the  subject,  while  copious  appen- 
dices give  lists  of  members  and  guarantors,  also  rainfall  tables  from  Greenwich 
and  stations  within  the  affected  areas.  No  sentence  shows  in  a  clearer  light 
the  deep  importance  of  the  question,  than  that  which  instances  the  removal 
of  country  families  to  the  metropolis  owing  solely  to  the  shortage  of  water  in 
their  homes. 

The  Pyrenees  and  the  Distribution  of  Animals.— A  paper  on  the  in- 
fluence of  the  Pyrenees  on  animal  distribution  was  read  by  Dr.  R.  F.  Scharff,  of 
Dublin,  at  the  Berlin  Meeting  of  the  International  Congress  of  Zoologists  in  1901, 
and  has  since  been  issued  as  a  reprint  from  the  proceedings  of  that  body.  After 
pointing  out  that  ranges  which  run  from  east  to  west  like  the  Pyrenees  have  a 
greater  influence  on  animal  distribution  than  others,  owing  to  the  fact  that  they 
stand  in  the  way  of  northward  or  southward  movement  resulting  from  climatic 
changes,  and  noting  that  identical  species  on  the  two  sides  of  the  range  may  either 
have  taken  a  circuitous  route  round  its  ends  or  crossed  the  crest  when  it  was  lower 
or  subject  to  a  still  milder  climate  than  at  present,  Dr.  Scharff  instances  the  present 
distribution  of  certain  forms  as  indicating  the  probable  routes  of  former  migrations. 
In  the  case  of  animals  like  the  chamois,  which  he  considers  to  have  crossed  the 
Pyrenees  from  the  east  and  spread  over  the  Cantabrian  mountains  within  com- 
paratively recent  times,  there  is,  of  course,  nothing  surprising  in  the  fact  that  the 
range  has  proved  no  barrier,  but  it  is  otherwise  with  some  of  the  instances  given 
from  among  the  reptiles  and  still  lower  groups.  Many  western  forms  of  these 
have,  however,  crossed  into  France,  in  some  cases,  no  doubt,  by  the  lower  hills  at 
the  extremities  of  the  chain,  while  eastern  forms  have  also  made  their  way  into 
Spain.  The  most  striking  instances  are,  perhaps,  those  of  similar  migrations  by 
amphibia,  whose  movements  are  subject  to  many  difficulties.  Among  the  sala- 
manders, Molge  marmorata  and  M.  jxilmata  seem  to  have  been  limited  within 
comparatively  recent  times  to  Spain  and  France  respectively,  but  each  has  now 
crossed  the  range,  though  in  small  numbers.  These  seem  to  have  utilized  the 
lower  western  spurs  as  a  point  of  crossing;  but  an  older  form   {Salamaiidra 
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maculosa)  has  evidently  crossed  the  crest  of  the  range,  and  was  fonnd  by  Dr. 
Scharff  at  an  altitude  of  1800  metres  (5900  feet),  on  the  pass  of  '^  Le  Bomport" 
The  distribution  of  Molge  aspera  is  interesting  as  favouring  the  view  of  a  former 
connection  between  the  Pyrenees  and  the  mountains  of  Corsica  and  Sardinia, 
possibly  in  Mesozoic  times.  Dr.  Scharfif  arrives  at  the  general  conclusion  that, 
though  causing  some  hindrance  to  animal  migration,  the  Pyrenees  can  be  easily 
turned  at  their  two  extremities,  and  that  the  older  forms  have,  as  a  rule,  crossed 
the  crest  of  the  ran^e,  probably,  in  most  cases,  before  the  glacial  epoch. 

The  Kaiser  Wilhelm  Canal.— The  report  on  the  traffic  of  the  Kaiser 
Wilhelm  canal,  recently  issued  by  the  German  Government,  gives  the  statistics 
for  the  year  ending  March  ^1  last.  No  great  development  in  the  traffic  has  taken 
place.  While  in  the  previous  year  the  total  number  of  vessels  of  all  sorts  using  the 
canal  was  29,045,  of  an  aggregate  tonnage  of  4,282,094  tons,  that  of  the  year  ending 
in  March  last  was  30,161,  and  the  tonnas^e  4,285,301.  It  appears  that  there  was  a 
decrease  of  tonnage  in  British,  German,  Belgian,  French,  Norwegian,  and  Swedish 
vessels,  but  an  increase  in  Danish,  Dutch,  and  Russian.  The  total  receipts  of  the 
canal  amounted  to  £106,351,  and  the  expenses  to  £121,141,  a  decrease  having  taken 
place  in  both. 

Commeroial  Eduoation  in  Austria.— We  extract  the  following  from  a 

recent  publication  of  the  Ministry  of  Education  in  Vienna,  dealing  with  the 
distribution  of  commercial  schools  in  Austria.  The  organization  of  these  schools 
has  been  in  the  hands  of  the  state  since  1888.  At  the  present  date  (end  of  1902) 
there  are  in  existence  180  schools  in  117  different  localities ;  23  higher  commercial 
schools  (Akadeiaien,  etc.),  and  amongst  these  44  composite  schools.  Most  of  these 
are  private  schools,  a  small  proportion  of  which  are  endowed  by  the  state,  while  a 
very  few  are  Government  institutions.  The  importance  of  Vienna  as  the  com- 
mercial capital  of  the  country  is  recognized  by  its  supply  of  18  schools,  of  which  2 
are  "higher"  and  12  composite.  Prague,  as  centre  of  the  chief  industrial  and 
commercial  crown  lands  of  the  western  half  of  the  kingdom,  has  18  commercial 
schools,  of  which  2  are  higher,  and  1  composite.  The  relatively  large  number 
of  schools  in  Bohemia  is  due  to  the  rivalry  of  the  two  languages — German  and 
Czech.  Bohemia  possesses  83  schools  in  54  towns,  forty-five  per  cent,  of  the  total 
for  the  whole  of  Austria,  chiefly  congregated  in  the  north- wrest.  Next  comes 
Moravia  with  28  schools  in  17  towns,  and  then  Lower  Austria  with  26  schools  in 
0  towns;  Styria  has  only  10  schools,  distributed  in  7  towns.  Bukowina,  the  most 
easterly,  and  Dalmatia,  the  most  southerly,  of  the  crown  lands,  have  only  one  school 
each.  The  great  preponderance  of  the  German  element  in  commeroial  affairs 
appears  from  the  fact  that  German  is  spoken  in  122,  or  sixty-six  per  cent,  of  the 
schools.  In  48  schools  (twenty-six  per  cent.)  the  Czech  language  is  employed.  Both 
languages  are  used  in  the  teaching  in  10  schools.  Four  schools,  of  which  three  are 
"higher"  (in  South  Tyrol,  Trieste,  and  Cattaro),  use  the  Italian  language.  Polish 
is  spoken  in  the  academies  of  Lemberg  and  Cracow.  The  relatively  large  proportion 
of  non-German  academies  (18  out  of  23)  shows  how  uniform  is  the  effort  to  provide 
adequate  educational  training  for  each  of  the  great  linguistic  divisions  of  the 
people. 

Professorial  Appointment  in  Vienna. — Dr.  Eugen  Oberhummer,  professor 
in  the  University  of  Munich,  has  been  appointed  to  the  chair  of  historical  geography 
in  the  University  of  Vienna,  vacant  by  the  death  of  Prof.  Tomaschek.  Dr. 
Oberhummer  was  born  in  Munich  in  1859,  and  has  made  journeys  in  the  Nearer 
East,  publishing  an  important  memoir  on  Cyprus.  He  is  regarded  as  a  special 
authority  on  the  geography  of  ancient  Greece,  and  has  recently  interested  himself 
in  the  history  of  cartography,  especially  of  the  Alps. 
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Emigration  from  Southern  Italy.— A  recent  official  report  draws  atten- 
tion to  the  extraordinary  depopolation  now  going  oo  in  the  province  of  Basilicata. 
With  a  population  of  ahout  half  a  million  personp,  most  of  whom  are  engaged  in 
agriculture  of  a  most  primitive  kind,  it  covers  an  area  of  ahout  3000  square  miles. 
It  is  ravaged  hy  malaria,  and  vast  districts  of  it  have  heen  confiscated  hy  the  state 
for  non-payment  of  taxes.  The  forests  have  heen  largely  destroyed,  hut  the  rivers, 
which  might  he  utilized  for  irrigation,  have  hitherto  heen  left  untapped.  It  is 
stated  that  more  than  half  the  arahle  land  is  in  the  hands  of  the  state,  which  means 
that  it  has  reverted  to  the  condition  of  prairie.  In  the  first  three  months  of  1902 
no  less  than  22,000  emigrants  left  the  provinces. 

The  Over-popnlation  of  Poland.— The  population  of  Poland,  according  to 
a  recent  report  of  our  Consul-General  at  Warsaw,  is  as  much  as  192  to  the  square 
mile--a  density  not  only  greater  than  that  of  any  other  province  of  the  Russian 
empire,  hut  even  more  than  that  of  the  neiglihouring  Prussian  provinces  and  of 
France.  The  holdings  of  the  peasants  are  so  small  that  it  is  almost  impossihle  for 
them  to  make  a  living  hy  agriculture.  While  in  the  United  £angdom  17  per 
cent,  of  the  population  look  for  a  living  in  the  fields,  in  Grermany  40  per  cent.,  and 
in  France  47,  66  per  cent,  are  tillers  of  the  soil  in  Poland,  and  the  wage  average  is 
only  9d,  per  diem.  High  rents  prevent  peasant  ownership,  and  of  the  total  rural 
population  of  9,000,000  there  are  850,000  males  of  the  peasant  population  who 
have  no  land  at  all,  and  some  660,000  more  whose  land  will  not  keep  them.  The 
production  of  corn  is  continually  hecomiog  less  and  less  sufficient  for  the  support 
of  the  population,  and  extensive  emigration  accordingly  takes  place. 


ASIA. 

Lake  Baikal. — ^The  exploration  of  Lake  Baikal  hy  M.  F.  E.  Drizhenko  was 
commenced  in  1896,  and  a  note  on  the  first  year's  prelimiDary  investigation  was 
puhlished  in  the  Journal^  vol.  xi.  p.  144.  Since  then  M.  Drizhenko  has  visited 
the  lake  every  year  with  a  party  of  assistants,  aud  has  made  detailed  surveys  of 
the  shores,  determined  several  positions  astronomically,  and  executed  triangulation 
and  plane-tahle  surveys,  hesides  magnetic  and  temperature  ohservations.  The 
longitude  of  Listvenichnoye  was  ascertained  to  he  2'  17''*4  east  of  Irkutsk,  with  a 
prohahle  error  of  ±0''  *04,  and  nine  points  in  all  were  determined  hy  astronomical 
oheervation.  In  examining  the  southern  shore  east  of  Utulik,  a  suhmarine  ridge 
over  5  miles  long  at  a  depth  of  8  fathoms  was  discovered,  where  fishing-hoats  can 
anchor  and  set  their  nets.  The  Maloye  Moie,  hetween  Olkhon  and  the  western 
shore,  is  46  miles  long  hy  9  hroad,  and  is  an  excellent  refuge  for  hoats  during 
storms,  and  the  Olkhon  gate  is  easily  navigahle.  To  the  north  of  the  Maloye  More 
the  western  shore  offers  few  £Gu;ilities  for  anchorage,  the  water  heing  deep  and  the 
bays  exposed.  On  the  eastern  shore  the  bottom  slopes  more  gradually,  and  there 
are  several  good  harbours.  Among  these  are  the  Davsha  and  Sosnovka  bays,  and 
the  Chivirku  gulf  with  a  depth  of  300  fathoms  at  the  mouth,  gradually  shallowing 
to  10  feet  and  less  at  the  upper  end.  The  last  has  several  bays  inaccessible  to 
steamers  owing  to  shallows  at  the  entrances,  but  the  Bezimannaya  is  convenient 
and  sheltered.  The  Barguzin  bay  is  shallow,  and  the  water  is  rough  when  the 
wind  is  south-west.  Further  south  to  the  Bezimannaya  bay,  the  coast  is  dangerous. 
This  bay  is  sheltered,  and  has  good  anchoring-ground,  whereas  the  Gbrachinskaya 
is  exposed,  and  anchors  drag  there.  Boats  put  in  because  of  the  proximity  of 
the  mineral  springs  in  the  Turka  valley.  Several  parts  of  the  coast  had  not  been 
thoroughly  examined  at  the  end  of  1901,  to  which  period  M.  Drizhenko's  report  in 
the  Izvesiiya,  No.  2,  1902,  extends.    The  soundings  in  the  middle  and  southern 
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parts  of  the  lake  were  inoomplete,  and  the  survey  of  the  delta  of  the  Selenga,  etc  . 
An  examination  of  the  Upper  Angara  valley  is  also  desirable,  with  a  view  to  the 
oonstruction  of  a  road  to  the  Vitim.  At  present  goods  for  the  Vitim  goldfields 
are  conveyed  from  the  railway  at  Tuiret  to  Zhigalovo  (265  miles),  and  thence  at 
high  water  in  the  spring  and  autumn  700  miles  down  the  Lena  and  200  miles  up 
the  Vitim  to  Bodaibo,  whereas  by  Lake  Baikal  the  distances  would  be  330  miles 
on  the  lake,  150  miles  on  the  upper  Angara  to  the  mouth  of  the  river  Ghuro,  and 
thence  by  land  130  miles  to  Bodaibo,  or  a  total  distance  of  not  much  more  than 
600  miles.  Not  only  would  the  distance  be  shorter,  but  the  traffic  would  be 
independent  of  the  level  of  the  rivers,  the  time  of  transit  shorter,  and  the  cost 
half  or  a  third  what  it  now  is.  The  following  publications  are  to  be  issued :  a 
general  map  of  the  lake  on  the  scale  of  12  miles  to  an  inch ;  maps  of  the  northern, 
middle,  and  southern  sections  on  the  scale  of  2  miles  to  an  inch,  of  which  tbe  first 
two  are  already  issued ;  an  atlas  of  sections  on  the  scale  of  about  2  miles  to  3 
inches,  showing  the  coastal  strip  with  anchorages,  etc.;  and  a  sailing  directory. 
Several  lighthouses  have  been  erected. 

A7BIGA 

Jebel  Oarra  and  the  Kurklir  Oasil. — From  the  Survey  Department  of  the 
Public  Works  Ministry  of  Egypt  there  has  been  issued  (Cairo,  1902)  a  pamphlet 
on  the  results,  topographical  and  geological,  of  a  recent  survey  of  this  little-known 
district  in  the  neighbourhood  of  Assuan.  The  Nile  is  here  flanked  by  the  dreary 
sand-covered  plains  of  the  Nubian  sandstone,  undulating  and  very  gently  rising 
from  the  river-level.  Journeying  across  these  plains,  in  a  direction  west  by  south 
of  Assuan,  Dr.  John  Ball,  who  headed  the  reconnaissance  and  has  written  the 
pamphlet,  reached  cretaceous  rocks  and  the  typical  low,  fiat*topped  hills  of  the 
cretaceous  region,  after  a  journey  of  some  20  miles.  He  had  previously  used  points 
of  the  triangulation  in  the  survey  of  the  First  Cataract,  from  which  Jebel  Grarra 
was  visible,  to  locate  the  position  of  that  hill,  and  he  furnishes,  the  results  of  his 
observations  here,  and  of  those  on  which  they  were  grounded.  Jebel  Garra  is 
situated  about  halfway  between  Assuan  and  Kurkur  oasis,  and  Dr.  Ball's  route- 
survey  was  made  with  the  plane-table  and  measuring-wheel,  checked  by  bis 
triangulation  points.  Whereas  in  most  previous  desert  explorations  the  Egyptian 
Geological  Survey  has  had  to  rely  on  the  barometer  for  the  determination  of  levels, 
in  this  case  Dr.  Ball  was  able  to  fix  the  levels  of  main  points  trigonometrically.  The 
height  of  the  highest  point  of  Jebel  Garra  and  of  the  azimuth  station  on  a  hill  near 
Kurkur  were  also  trigonometrically  determined.  After  a  short  general  description 
of  the  topography  of  the  Assuan  region,  the  author  passes  to  a  more  detailed 
description  of  tbe  route.  The  scenery  at  and  about  Jebel  Garra  is  striking  in  the 
extreme.  The  limestone  is  faced  and  split  in  every  direction ;  the  path  of  the 
ascent  follows  fissures  of  great  depth,  but  only  a  few  yards  wide,  and  the  whole 
mass  is  described  as  apparently  "tumbling  to  pieces,'*  while  the  effects  of  the 
erosion  of  wind-borne  sand  afford  a  wonderful  illustration  of  this  destructive  force. 
The  wide  view  from  the  summit  over  the  Libyan  desert  is  also  notable.  The  route 
as  it  approaches  the  oasis  is  less  well  marked  than  it  has  been  previously  over  the 
plain.  The  first  view  of  the  oasis  is  described  as  most  pleasing  after  the  tedium  of 
the  desert  track,  a  statement  borne  out  by  some  admirable  photographic  repro- 
ductiouF,  the  views  contrasting  very  strikingly  with  the  hard  bareness  of  Jebel 
Garra,  detailed  plates  of  which  are  also  given.  There  are  two  shallow  pools  or 
*'  wells  "  in  the  oasis,  upon  which  a  number  of  desert  tracks  converge ;  the  water- 
supply  appears  to  be  constant,  as  the  demands  of  Dr.  Ball's  party  were  imme- 
diately replaced.    The  oasis,  however,  is  not  inhabited,  nor  is  it  of  sufficient  extent 
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to  maiDtain  aoy  pennanent  settlement.  The  observatioos  of  Dr.  Ball's  recon- 
naissance, while  mainly  geological,  include  very  full  data  in  other  departments ; 
indeed,  it  is  remarkable  how  much  was  achieved  in  a  bare  week's  work.  Thus  the 
temperature  of  the  water  at  the  oasis  is  given  as  15^  C.  (59°  F.)  when  the  air  wa^^ 
16i°  C.  (61*7°  F.).  A  few  meteorological  observations  are  given,  and  Dr.  Ball 
was  favoured  with  a  very  heavy  thunderstorm  accompanied  by  striking  phenomena, 
and  has  also  remarks  to  offer  on  the  mirage.  The  geology,  both  of  the  region 
generally  and  of  the  route  traversed,  is  discussed  at  length,  as  also  the  origin  of  the 
water-snpply  of  the  oasis,  which  the  author  leaves  an  open  question^  inclining  to 
the  view  that  it  is  derived  solely  from  rain-water.  Besides  the  beautiful  repro- 
duction of  photographs,  the  pamphlet  is  illustrated  by  large  maps  of  the  route 
and  the  region  concerned,  and  of  Kurkur  itself,  the  reproduction  of  which  is  an 
admirable  illustration  of  the  efficiency  of  the  Egyptian  Survey  Department. 

The    Sudan-Abyssiniaii  Frontier.  —  The    opposite    sketch-map    shows 

the  line  taken  by  this  frontier,  as  defined  by  the  agreement  of  May  15,  1002,  the 
text  of  which  was  not  made  public  till  December  last.  It  will  be  seen  that  the 
boundary  thus  fixed  is  the  western  frontier  of  Abyssinia  only,  that  on  the  south 
being  still  undetermined.  By  this  agreement  Abyssinia  obtains  access  to  the 
Pibor-Sobat,  from  the  mouth  of  the  Akobo  to  that  of  the  Baro,  although  the 
extreme  claims  made  by  Menelik  in  this  direction  have  not  been  conceded. 
Further  north,  between  the  Baro  and  Blue  Nile,  the  new  frontier  runs  for  the  most 
part  well  to  the  west  of  the  35th  meridian,  taken  as  the  dividing  line  between  the 
British  and  Italian  spheres  in  the  agreement  of  1891,  though  the  Blue  Nile  itself 
is  struck  close  to  that  meridian,  some  15  miles  above  Fort  Famaka  in  the  Fazokli 
district.  North  of  the  Blue  Nile  the  line  does  not  diverge  very  materially  from 
the  old  frontier  of  the  Egyptian  Sudan  as  shown  on  most  maps  previous  to  the 
Mahdist  revolt,  though  this  was  never  laid  down  with  any  precision.  But  here 
too,  in  places,  the  alteration  is  to  the  benefit  of  Abyssinia.  In  the  south  the 
frontier  is  formed  by  the  course  of  the  Akobo  as  far  as  Melile  on  that  river,  and 
thence  runs  in  a  straight  line  to  the  intersection  of  6^  N.  with  35°  E.  Among  the 
other  provisions  of  the  treaty,  the  Emperor  Menelik  engages  not  to  construct,  or 
allow  to  be  constructed,  any  work  across  the  Blue  Nile,  Lake  Tsana,  or  the  Sobat, 
which  would  arrest  the  How  of  their  waters  into  the  Nile,  except  in  agreement  with 
His  Britannic  Majesty's  Government  and  the  Government  of  the  Sudan  ;  to  lease 
to  those  governments,  as  a  commercial  station,  a  block  of  territory  near  Itang,  on 
the  Baro,  haviog  a  river  frontage  of  not  more  than  2000  metres,  and  an  area  not 
exceeding  400  hectares ;  and  to  allow  the  coDstruction,  through  Abyssician  ter- 
ritory, of  a  railway  to  connect  the  Sudan  with  Uganda.  For  a  better  understand- 
ing of  the  nature  of  the  country  through  which  the  new  frontier  runs,  we  may  refer 
to  the  papers  and  maps  by  Majors  Austin  and  Gwynn  in  the  Journal  for  May 
and  December,  1901,  and  June,  1902.  An  annex  to  the  treaty  also  defines  the 
mutual  frontiers,  north  and  east  of  Khor  um  Hagar  on  the  Setit,  of  the  Sudan  and 
Eritrea  on  the  one  hand,  and  Eritrea  and  Abyssinia  on  the  other,  the  result  being 
somewhat  to  modify  previous  arrangements.  Thus  the  wedge  of  territory, 
running  south-west  to  the  Atbara,  which  was  assigned  to  Eritrea  by  the  pre- 
liminary settlement  of  April,  1901,  is  now  cut  off,  while,  on  the  other  hand, 
Eritrea  gains  somewhat  at  the  expense  of  Abyssinia  between  Khor  um  Hagar  and 
the  Mareb.  These  frontiers  are  not  shown  on  the  official  map  on  which  our  sketch 
is  based. 

Hydrography  of  the  Bahr-el-Ohazal  Begion.— An  instructive  sketch  of 

the  hydrographical  system  of  the  Bahr«el-Ghazal  and  its  affluents  has  been  given 
in  the  Annexes  de  Geograj>lte  (vol.  xi.,  1902,  pp.  315-338,  and  reprint)  by  Lieut. 
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A.  H.  Dye,  one  of  the  members  of  the  Marchand  Expedition,  whose  astronomical 
determinations  of  positions  dtiriog  that  expedition  have  already  been  referred  to  in 
the  Journal  (vol.  xix.  p.  505).  The  broad  features  of  the  system  have,  of  course, 
been  long  known,  but  the  bewildering  character  of  the  swamps  which  occupy  its 
lower  portion  has  made  it  particularly  difficult  to  lay  down  the  courses  of  the 
streams,  and  it  was  only  the  necessity  for  a  thorough  survey  for  their  navigation 
by  the  steam-launch  Faidherhe  that  led  to  the  more  thorough  elucidation  of  the 
system,  at  the  cost  of  infinite  labour,  by  the  Marchand  Mission.  After  describing 
the  ferruginous  laterite  plateau  which  occupies  the  whole  southern  part  of  the  Bahr- 
el-Ghazal  province  as  well  as  adjoining  parts  on  the  Congo  basin,  Lieut.  Dye 
sketches  the  transition  from  this  region,  in  which  the  streams  flow  in  steep-sided 
valleys,  to  the  sea  of  swamps  which  lies  along  the  ninth  parallel.  It  is  in  about 
70  20'  N.  that  the  first  change  occurs,  the  river-banks  opening  out  and  leaving 
between  them  an  alluvial  flood-plain,  grassy  and  intersected  by  swamps,  through 
which  the  river  winds  in  a  tortuous  course,  much  choked  by  sandbanks.  At  the 
height  of  the  rains  this  is  entirely  flooded.  Still  lower  the  rocky  valley-sides 
entirely  disappear,  and  the  clayey  banks  sink  below  the  mean  water-level,  the 
rivers  becoming  more  and  more  narrow,  and  diminishing  in  depth  until  they  are 
finally  lost,  each  in  its  own  belt  of  swamp,  which  forms  a  sea  of  grass,  um  suf^  and 
papyrus.  The  courde  of  the  Swe,  the  largest  tributary  of  the  Bahr-el-Ghazal, 
through  the  western  extremity  of  these  swamps  was  laid  down  with  much  exact- 
ness, but  in  the  case  of  other  streams,  the  Bahr-el-Homr,  Bahr-el-Arab,  Tonj,  and 
Bohl,  Lieut.  Dye  is  able  only  to  indicate  the  general  lie  of  the  swamps  which 
mask  their  lower  course.  The  Bahr-el-Ghazal  itself,  from  Meshra-er-Rek  down- 
wards, was  carefully  surveyed,  and  many  indications  were  found  of  the  changes 
which  have  taken  place  since  the  days  of  its  early  explorers,  though  M.  Dye  con- 
siders the  sketch  given  by  Lejean  in  1862  as  wonderfully  correct  in  its  general 
outlines.  He  divides  the  drainage  channel  (for  such,  rather  than  a  true  river,  is 
the  character  of  the  Bahr-el-Ghazal)  into  three  sections,  each  with  its  particular 
characteristics,  flowing  respectively  north,  north-east,  and  east.  The  first  is  at 
times  of  a  great  width,  as  at  the  expansion  known  as  Lake  Ambaja,  or  Ambatch 
lake  (wrongly  Ambady  on  some  English  maps).  There  is  much  floating  vegeta- 
tion, and  the  channels  frequently  change  with  the  winds.  The  depth  is  nowhere 
greater  than  13  feet  in  this  section,  which  is  characterized  as  the  region  of  lakes, 
lagoons,  and  reed-bedc.  In  the  second  section,  characterized  by  the  growth  of 
papyrus,  the  channel  becomes  much  narrower,  and  reaches  depths  of  20  feet  and 
more,  though  the  figures  given  by  the  former  travellers  seem  somewhat  ex- 
aggerated. The  width  becomes  greater  again  in  the  last  section,  the  banks  of 
which  are,  as  a  rule,  marked  by  anthills  covered  with  brushwood.  Schweinfurth 
was  mistaken  in  saying  that  the  current  of  the  Bahr-el-Ghazal  is  imperceptible, 
for,  except  in  expansions  and  side  branches,  some  movement  can  always  be  traced, 
and  in  the  narrowest  section  it  reaches  a  speed  of  1^  miles  an  hour.  A  remarkable 
characteristic  of  the  region  is  the  small  variation  of  water-level  between  the 
seasons,  owing  to  the  impounding  of  the  water  in  the  marshes.  The  maximum 
flood-level  occurs  on  the  Bahr-el-Ghazal  in  November  and  December,  or  two 
months  later  than  on  the  Swe,  and  various  facts  are  quoted  showing  the  slight 
effect  which  a  rise  on  the  upper  courses  of  the  streams  has  on  the  water-level  of  the 
swamp  region. 

Reorganization  of  French  West  Africa. — A  change  in  the  organization 

of  French  West  Africa  has  once  more  been  brought  about  by  the  decree  of 
October  1  last.  With  a  view  to  the  consolidation  of  the  territories  under  the 
supreme  jurisdiction  of  a  single  functionary,  the  office  of  governor-general  has  been 
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separated  from  that  of  governor  of  the  Senegal  colony,  this,  like  the  other  Colonies 
of  French  Guinea,  the  Ivory  Coast  and  Dahome,  heing  now  placed  under  a  lieut.- 
govemor,  so  that  the  governor-general  cm  now  devote  his  whole  attention  to  the 
furtherance  of  the  wider  interests  of  the  territories.  At  the  same  time,  his  head- 
quarters are  removed  from  Saint  Louis  to  Dakar,  to  still  further  emphasize  his 
independence  of  the  purely  local  affairs.  Another  important  change  has  been 
introduced  into  the  territorial  subdivision  of  French  West  Africa,  the  districts  on 
the  upper  Senegal  and  Niger  which  were  detached  from  the  French  Sudan  by  the 
decree  of  October,  1899,  being  once  more  united  with  the  "  military  territories  "  of 
the  middle  Niger  and  southern  Sahara  into  an  administrative  entity  to  be  called 
the  ^'  Territories  of  Senegambia  and  the  Niger."  These  territories  will  in  future 
be  administered  by  special  functionaries,  under  the  supervision  of  the  governor- 
general. 

AM2BI0A. 

Kr.  Haiibiir7*8  Expedition  in  Northern  Canada.— We  referred,  in  the 

Journal  for  December  last  (p.  655)  to  Mr.  David  Hanbur^'s  latest  expedition  to 
the  arctic  regions  of  Canada,  giving  some  account  of  his  preparations  during  the 
winter  spent  on  the  coast  of  Hudson  bay  for  his  advance  to  the  north  during  the 
early  part  of  1902.  Mr.  Hanbury  has  since  returned  from  a  successful  journey, 
during  which  be  carried  out  the  main  items  of  the  programme  he  had  sketched 
beforehand.  A  portion  of  his  route  was  across  entirely  unexplored  country,  but,  as 
Mr.  Hanbury  remarks  in  a  note  describing  his  journey,  there  are  so  few  marked 
geographical  features  in  the  barren  North  Land  of  Canada  that  his  map  will  merely 
show  a  dotted  line  following  up  a  small  river  across  lakes  and  over  the  divide,  and 
then  descending  a  similar  river  to  the  Arctic  ocean.  From  Te-be-elik  lake  the 
route,  which  was  surveyed  by  sextant  and  prismatic  compass,  led  across  to  near 
Felly  lake  on  Back's  river  and  thence  to  the  Arctic  coast  a  little  to  the  east  of 
Ogden  bay.  Following  this  coast  westwards,  Mr.  Hanbury  found  that  the  previous 
survey  had  been  very  correct.  In  traversing  Kent  peninsula  he  found  that  this 
was  almost  an  island,  being  nearly  cut  off  by  a  long  inlet  from  Warrender  bay, 
which  had  not  been  seen  by  the  surveyors  of  Melville  sound,  as  the  entrance  is 
very  narrow.  A  fresh-water  lake  3  miles  long  almost  completes  the  waterway. 
Ascending  the  Coppermine  about  80  miles,  the  party  struck  west  across  the  divide 
separating  that  river  from  Great  Bear  lake.  Failure  of  food-supplies  made  it 
necessary  to  hurry,  and,  the  ronte  being  also  not  easy,  an  accurate  snreey  was  here 
impossible.  There  is  one  portage  of  8  miles,  and  many  shorter  ones.  The  Dismal 
lakes  of  some  maps  are  really  only  one  piece  of  water,  the  whole  length  of  which 
Mr.  Hanbury  traversed.  Besides  the  route-sui  vey,  he  took  constant  observations 
for  latitude,  and  brought  home  entomological,  botanical,  and  geological  collections, 
which  will  be  worked  up  by  specialists. 

The  Leeward  Islands.— The  census  for  the  Leeward  islands  was  taken 
throughout  the  colony  on  March  31, 1901,  and  is  now  given  in  the  recent  Colonial 
Office  report.  The  total  population  was  127,434,  and  was  distributed  as  follows  : 
Antigua,  including  Barbuda  and  Redonda,  34,971 ;  St.  Kitts-Nevis,  with  Anguilla, 
46,446;  Dominica,  28,894;  Montserrat,  12,215;  and  the  Virgin  islands,  4908. 
The  only  islands  in  which  a  decrease  of  population  occurs  are  Antigua,  St.  Kitts, 
and  Nevis,  all  of  which  have  sugar  as  their  main  export.  These  had  their  popu- 
lation reduced  by  1941,  1094,  and  313  respectively;  but  as  the  other  islands 
increased,  there  was  a  net  decrease  of  only  289  in  the  total  population  during 
the  last  decade.  The  large  excess  of  females  over  males  (13,733)  ujay  be  taken 
as  an  indication  of  the  emigration  of  men  who  have  left  the  islands  in  search  of 
No.  II.— February,  1903.]  o 


190  THE  MONTHLY   RECORD. 

employment  elsewhere.  The  meteorological  records  show  that  the  last  year's 
rainfall  was  unusually  heavy.  Thus  in  Antigua  the  total  average  fall  was  57*6 
inches,  which  exceeded  the  mean  of  the  last  twenty  years  by  11*5  inches.  In 
St  Eitts  it  was  61*1  as  against  88  inches  during  the  previous  year,  and  on 
November  2  and  3  as  much  as  22  inches  fell  in  the  two  days  on  some  of  the 
mountain  estates.  In  Dominica  the  mean  rainfall  was  65*71  at  the  United  States 
station.  On  the  Middleham  estate,  however,  239*5  inches  fell,  and  at  several 
other  stations  falls  of  over  100  inches  were  recorded. 

Abnormal  Weather  Oonditioni  in  Onraooa.— Judging  from  the  recently 

published  report  of  the  British  consul  at  Gura^oa,  the  island  seems  to  have  ex- 
perienced condderable  variation  from  the  normal  meteorological  conditions  during 
1901.  Though  in  the  region  of  steady  and  constant  easterly  Trades,  the  winds 
blew  often  and  for  long  periods  from  unusual  quarters.  While  neither  the  mean 
atmospheric  pressure  (29*81  inches)  nor  the  mean  temperature  of  the  air 
(81*1°  Fahr.)  varied  materially  from  the  average,  the  rains  were  very  unusually 
protracted  during  the  latter  half  of  the  year,  exceeding  all  previous  records.  The 
total  rainfall  for  the  year  was  25*13  inches  against  an  average  of  about  16  inches, 
and  in  consequence  the  island  showed  an  unusual  verdure,  and  was  provided  with 
abundant  fruits  and  vegetables  throughout  what  is  ordinarily  the  dry  season. 
Thunderstorms  were  of  frequent  occurrence,  numbering  thirty-four,  or  nearly  six 
times  as  many  as  those  of  the  two  preceding  years  combined.  The  variable  winds 
alluded  to  prevailed  from  August  to  December,  and  were  in  every  case  accompanied 
by  close  and  sultry  weather.  The  coldest  month  was  January,  with  an  average  of 
78*6°  Fahr.,  and  the  warmest  September,  with  83°*0. 

FOLAB  BEeiOHB. 

Baron  Toll's  Expedition. — ^News  of  this  expedition  received  in  Europe 
during  last  autumn  is  recorded  in  Nos.  10  and  11  of  Fetermanna  Mitteilungen  for 
last  year.  During  the  spring  of  1902  the  leader  had  left  the  ship  with  the 
astronomer  Seeberg,  in  order  to  make  his  way  to  the  little-known  Bennett  Land, 
the  zoologist  Birula  having  already  set  out  for  New  Siberia  island.  The  Zctrya 
sailed  on  July  1,  but,  owing  to  unfavourable  ioe-cooditions,  was  unable  to  reach 
either  of  these  islands,  so  that  the  explorers  could  not  be  brought  off  before  the 
winter  set  in.  The  Zarya  took  up  winter  quarters  at  the  mouth  of  the  Lena,  and 
it  was  proposed  to  despatch  a  sledge  expedition  for  the  rescue  of  Baron  Toll  and 
his  associates  during  January.  There  seems  no  special  cause  for  anxiety  on 
their  behalf,  as  Baron  Toll  had,  before  setting  out,  had  in  view  the  possibility  that 
be  might  be  forced  to  winter  on  Bennett  Land. 

Captain  Wameok  in  the  Arctic  Ocean. — In  a  pamphlet  published  by  order 

of  the  Russian  Admiralty,  Captain  Wameck  gives  an  account  of  the  voyage  of  the 
Pakhiuaof  in  1901.  The  sea  was  crossed  two  or  three  times  between  Novaya 
Zemlya  and  the  mainland.  On  July  25,  after  a  delay  of  a  day  or  two  owing  to  the 
ice,  the  western  mouth  of  the  Matochkin  Shar  was  reached,  and  on  August  20  the 
channel  was  found  to  be  unusually  free  of  ice.  The  Shar  is  220  miles  long  by  2  to 
8  miles  broad,  and  winds  among  cliffs  sometimes  rising  precipitously  to  5000  feet, 
while  behind  rise  summits  of  undetermined  height,  and  glaciers  descend  to  the 
water.  On  the  Kara  coast  the  water  was  open  and  ice  had  not  been  seen,  according 
to  information  received  by  Captain  Warneck,  since  the  beginning  of  May.  The 
vessel  was  therefore  able  to  proceed  northwards  to  the  Medvezhi  (Bear)  gulf,  in 
14P  W  N.  lat.,  which  is  120  miles  long.  It  was  entered  in  1897  by  Mr.  H.  J. 
Pearson  in  the  yacht  Laura  (see  Colonel  Feilden's  paper  in  vol.  xi.  p.  363),  and  had 
been  recently  visited  by  the  artist  Borisof  and  his  a8$>i&tant,  T.  E.  Timofeyef,  who 
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named  the  glacier  at  its  head  the  Witte  glacier.  The  Witte  ends  in  a  huge  wall 
more  than  3  miles  broad  and  rising  57  feet  above  the  water,  and  not  far  from  it  a 
depth  of  36  fathoms  was  sounded,  so  that  the  thickness  of  the  ice  at  the  extremity 
is  about  273  feet.  Bergs  were  calved  with  great  fioqnency,  and  one  of  them, 
aground  in  510  feet  of  water,  rose  39  feet  above  the  surface.  On  August  9  the 
PdkhtuBof  was  stopped  by  ice  as  it  was  steaming  eastward  along  the  Bussian  coast 
at  a  distance  of  60  miles  from  Medinski  point.  Tois  experience  is  important 
relatively  to  the  project  that  has  been  put  forth  for  a  port  on  the  Khaipudirska 
bay,  and  a  railway  thence  to  the  Ob.  In  another  pamphlet,  reprinted  from  the 
Izvestiya^  vol.  xxxviii.  No.  3,  Captain  Wameck  de&ls  with  the  distribution  of  ice 
in  these  seas  with  especial  reference  to  navigation.  The  sea  is  open  earlier  to 
the  north  than  the  south  of  Eolguyef  island.  The  Kara  strait  was  open  on 
August  2,  and  on  August  27  the  Matochkin  Shar  was  clear  throughout  its  whole 
length ;  while  the  Yugor  strait  was  closed  till  September  2,  and  its  navigability 
is  very  dependent  on  meteorological  conditions.  In  view  of  the  difficulties  often 
encountered  in  the  straits,  Captain  Wameck  considers  that  the  route  round  the 
north  of  Novaya  Zemlya  is  worth  a  trial.  At  the  end  of  August,  the  pack-ice 
recedes  from  the  north  coast  of  Novaya  Zemlya,  leaving  the  sea  open  up  to 
lat.  about  80^.  To  ascertain  the  conditions  in  the  Kara  sea,  a  vessel  of  the  ice- 
breaker type  should  round  the  north  of  Novaya  Zemlya,  cross  to  Cape  Mate-Sale, 
return  by  the  Matochkin  Shar  to  the  Arctic,  re-enter  the  Kara  sea  by  the  Kara 
strait,  and,  having  attained  the  coast  of  Yalmal  near  the  Sharanof  islets,  cross  once 
more  to  the  Yugor  strait. 

The  Spitsbergen  Degree  Heasurement.— The  Swedish  Expedition  which 

went  last  summer  to  Spitsbergen  to  complete  the  operations  for  the  measurement  of 
an  arc  of  the  meridian,  left  unfinished  the  preceding  year  owing  to  unfavourable 
weather  conditions,  returned  during  the  autumn  after  successfully  accomplishing 
its  task,  a  junction  being  effected  with  the  Russian  net  of  triangles  in  the  more 
southern  parts  of  the  group.  The  operations  were  begun  in  1898,  and  had,  there- 
fore, occupied  in  all  no  less  than  five  summers. 

XATHBICATIOAL  AND  PEY8I0AL  GBO0SAPHT. 

The  Figure  of  the  Earth. — A  mathematical  paper,  of  first  importance  to 
geodesists,  on  ^'  The  Vibrations  and  Stability  of  a  Gravitating  Planet,"  by  Mr. 
J.  H.  Jeans,  Fellow  of  Trinity  Collie,  Cambridge,  was  communicated  to  the 
meeting  of  the  Boyal  Society  on  December  4,  by  Prof.  G.  H.  Darwin.  An 
abstract  appears  in  the  new  number  of  the  Proceedings,  It  is  pointed  out  that 
"in  the  classical  investigation  of  the  displacements  produced  in  a  gravitating 
sphere  by  given  surface  forces,  the  most  important  of  the  gravitational  terms  is 
omitted.  The  effect  of  this  omission  is  to  necessitate  a  correction,  and  this  may 
entirely  invalidate  the  solution  when  we  are  dealing  with  spheres  the  size  of  the 
Earth  or  other  planets.  In  fact,  it  appears  that  for  a  gravitating  solid  of  the  kind 
we  are  discussing,  the  spherical  configuration  may  be  one  of  unsiabU  equilibrium,^ 
Applying  the  conclusions  arrived  at  to  questions  connected  with  the  figure  of  the 
Earth,  Mr.  Jean  says,  "It  seems  to  be  almost  certain  that  the  present  elastic 
constants  of  the  Earth  are  such  that  a  state  of  spherical  symmetry  would  be  one  of 
stable  equilibrium.  On  the  other  hand,  if  we  look  backwards  through  the  history 
of  our  planet,  we  probably  come  to  a  time  when  the  rigidity  was  so  small  that  the 
stable  configuration  of  equilibrium  would  be  unsymmetrical.  At  this  time  the 
Earth  would  be  pear-shaped,  and  the  transition  to  the  present  spherical  form  would 
take  place  through  a  series  of  ruptures.  It  is  suggested  that  the  Earth,  in  spite  of 
this  series  of  ruptures,  still  retains  traces  of  a  pearnshaped  configuration.    Such  a 

0  2 


192  THE  MONTHLY  BBOORD 

configuration  would  possess  a  single  axis  of  symmetry,  and  this,  it  is  suggested,  is 
an  axis  which  meets  the  Earth's  surface  somewhere  in  the  neighbourhood  of  Eng- 
land (or  possibly  some  hundreds  of  miles  to  the  south- west  of  England).  Starting 
from  England,  we  find  that  England  is  at  the  centre  of  a  hemisphere  which  is 
practically  all  land;  this  would  be  the  blunt  end  of  our  pear.  Boun'^ing  the 
hemisphere  we  have  a  great  circle,  of  which  England  is  the  pole,  and  it  is  over  this 
circle  that  earthquakes  and  volcanoes  are  of  most  frequent  occurrence.  Now,  if  we 
suppose  our  pear  contracting  to  a  spherical  shape,  we  notice  that  it  would  probably 
be  in  the  neighbourhood  of  its  equator  that  the  changes  in  curvature  and  the 
relative  displacements  would  be  greatest,  and  hence  we  should  expect  to  find 
earthquakes  and  volcanoes  in  greatest  numbers  near  to  this  circle.  Passing  still 
further  from  England,  we  come  to  a  great  region  of  deep  seas — ^the  Pacific,  South 
Atlantic,  and  Indian  oceans ;  these  may  mark  the  place  where  the  '  waist '  of  the 
pear  occurred.  Lastly,  we  come,  almost  at  the  antipodes  of  England,  to  the 
Australian  continent ;  this  may  mark  the  remains  of  the  stalk  end  of  the  pear." 
Although  Mr.  Jean's  description  of  the  distribution  of  land  and  sea,  and  of  regions 
of  seismic  and  volcanic  disturbance,  may  be  open  to  some  criticism  by  geographers 
and  geologistc,  it  need  not  seriously  affect  his  general  results,  which  throw  a  new 
light  on  an  extremely  obscure  problem. 

Bate  of  Torrential  Erosion. — Prof.  Ghaix,  of  (Geneva,  suggests  that  the 
well-marked  and  different  characteristics  of  torrential  and  glacial  erosion  may  be 
traced  in  many  Alpine  valleys,  and  the  limit  between  them  determined.  He  has 
examined  the  valley  of  the  Drance  de  Bagnes,  which  flows  into  the  Rhdne  at 
Martigny,  from  this  point  of  view,  and  finds  that  torrential  erosion  accounts  for 
only  some  6  to  22  metres  of  excavation  since  glacial  activity  ceased.  He  concludes 
that  we  overestimate  the  rate  of  torrential  erosion,  and  that  the  immense  volume 
of  matter  worn  away  in  pre-glacial  valleys  must  have  taken  much  longer  than  is 
generally  supposed.  This  is  an  important  argument  in  favour  of  the  glacial  theory 
of  hanging  valleys  of  Penck  and  others.  May  not  the  facts  be  also  interpreted  as 
an  indication  of  the  shortness  of  the  period  of  post-glacial  erosion  ? 

The  Atlantis  Problem. — Dr.  Scharff  read  a  paper  at  the  Zoological  Section 
of  the  British  Association  at  Belfast,  in  which  he  stated  the  results  of  his  studies 
of  the  fauna  of  the  eastern  Atlantic  islands.  He  considers  that  Madeira  and  the 
Azores  are  the  remains  of  an  ancient  Tertiary  land,  attached  to  Europe,  and 
probably  severed  from  it  in  Miocene  times,  sgaln  united,  and  not  finally  discon- 
nected until  the  Pleistocene  period.  Any  land  bridge  across  the  Atlantic  must 
have  been  farther  south,  uniting  North  Africa  with  Brazil  and  Guiana  in  early 
Tertiary  times,  and  probably  disappearing  beneath  the  waves,  except  for  a  few 
peaks,  in  the  Miocene  period. 

Limiting  Width  of  Heander  Belts.— Prof.  Mark  Jefferson  has  been  in- 
vestigating the  width  of  the  belt  containing  meanders  of  a  river,  and  finds  it  bears  a 
fairly  constant  ratio  to  the  width  of  the  stream  itself.  To  measure  the  width  of 
the  meander  belt,  the  maximum  distance  between  lines  tangential  to  the  outer 
swings  of  the  river  is  determined.  It  is  found  that  streams  rarely  attain  their 
maximum  meanders  until  the  belt  is  two  or  three  times  as  wide  as  the  successive 
loops  are  distant  along  the  general  course  of  the  river ;  and,  fiurther,  that  the 
meander  belt  is  about  eighteen  times  the  width  of  the  stream  itself,  as  long  as  it 
flows  across  a  flood-plain,  but  that  the  ratio  increases  greatly  (to  over  thiity  in  the 
cases  examined  by  Prof.  Jefferson)  where  the  meanders  are  incised.  On  the 
Dniester  the  ratios  of  14*3  and  16*4  were  obtained  where  it  flowed  over  a  flood- 
plain,  but  they  rose  to  34  and  36  where  the  meanders  were  incised  in  higher 
ground.    The  average  diflerenoe  of  the  flood-plain  ratios  is  only  3*3  from  the  mean, 
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whereas  in  the  case  of  incised  meanders  it  is  12'3.  The  cut-offs  which  regukte 
the  width  on  the  plain  cannot  readily  occur  where  the  stream-bed  is  cut  in  the 
rocks  (National  Geographic  Magazine^  October,  1902). 

A  Causa  of  Siver-OturYes. — Dr.  Callaway  points  out,  in  the  Geologioal 
Magazine  for  October,  1902,  that  most  tributaries  enter  meandering  rivers  on  the 
convex  side  of  their  curves.  This  he  explains  as  due  to  the  component  movement 
of  the  united  waters  of  main  stream  and  tributary  being  directed  towards  the  bank 
opposite  the  mouth  of  the  tributary,  but  a  little  lower  down,  and  there  "  the 
lateral  force  will  be  balanced  by  the  resistance  of  the  bank,  and  the  carrying  power 
of  the  current  will  be  reduced.  .  .  .  The  growth  of  this  new  land  will  cause  a 
deflection  of  the  current,  which  will  impinge  upon  the  opposite  bank  lower  down, 
and  will  begin  to  excavate."  Above  the  new  land  the  main  stream  will  be  barred, 
and  in  the  slack  water  sediment  will  be  thrown  down.  The  problem  is  one  of 
the  many  related  to  the  morphology  of  riverine  forms  which  demand  immediate 
investigation,  and  might  most  profitably  be  studied  in  the  field  during  our 
vacations. 

Sonnding^  in  the  Atlantic. — The  November  number  of  the  Annalen  der 
Hydrographie  contains  two  valuable  papers  on  new  soundings  in  the  Atlantic 
oceao.  Captain  A.  Simonsen,  of  the  Hamburg  and  South  American  Co.'s  ss. 
Tifuca,  reports  on  soundings  off  the  east  coast  of  South  America,  some  of  which 
show  considerable  differences  from  those  given  on  the  charts.  The  charts  give  in 
most  cases  depths  not  exceeding  50  fathoms,  while  a  number  of  Captain  Simon- 
sen's  soundings  in  the  same  area  did  not  touch  bottom  at  over  100  fathoms. 
Most  of  the  discrepancies  occur  between  20"^  50'  and  21°  30'  S.  lat.,  and  40°  to 
40°  20'  W.  long.  The  other  and  longer  list  reports  on  the  sounding  expedition  of 
the  cable  ship  van  Fodhiehki  in  the  summer  of  1902.  Three  hundred  and  eighteen 
new  soundings  are  given,  aloDg  three  lines :  (1)  mouth  of  the  English  chancel  to 
the  Azores ;  (2)  Azores  to  New  York ;  (3)  New  York  to  Azorep.  Special  care  was 
taken,  by  the  use  of  Rendle's  sounding-tube  and  the  Lucas  "  snapper,"  to  obtain 
good  samples  of  the  bottom,  and  observations  of  surface  and  bottom  temperature 
were  made,  the  latter  with  a  "  Reynolds  "  deep-sea  thermometer,  concerniDg  the 
construction  of  which  the  Deutsche  Seewarte  asks  for  information. 

List  of  JBonndingS. — We  have  received  the  Admiralty  list  of  soundings  and 
temperature  observations  received  from  H.M.  surveying  ships,  Indian  Marine 
Survey,  and  British  Submarine  Telegraph  Companies  during  1901.  The  list 
includes  eleven  series,  two  in  the  South  Indian  ocean,  one  in  the  North  Indian 
oceaD,  one  in  the  Red  sea,  one  in  the  North  Atlantic,  three  in  the  South  Atlantic, 
one  in  the  North  Pacific,  and  two  in  the  South  Pacific. 

Natural  History  Colleoting. — We  draw  the  attention  of  intending  travellers 
to  the  excellent  little  handbook  of  instructions  for  collectors  lately  issued  by  the 
Natural  History  Museum  at  South  Kensington.  It  gives  in  a  clear  and  concise 
form  hints  on  the  collection  and  preservation  of  specimens,  both  of  the  various 
subdivisions  of  the  animal  kingdom,  and  of  plants,  fossils,  and  minerals.  Each 
section  (which  may  also  be  had  separately)  has  been  prepared  by  a  member  of  the 
staff  of  the  Natural  History  Museum,  which,  it  is  hoped,  may  in  course  of  time 
benefit  in  one  way  or  another  by  the  collections  of  those  who  use  it.  While 
intended  primarily  for  the  use  of  voluntary  collectors,  it  is  equally  suitable  for  use 
by  more  professional  naturalists.  While  most  of  the  sections  have  been  specially 
written  for  the  purpose,  Mr.  G.  Murray  reprints,  with  few  additions,  the  directions 
for  collecting  and  preserving  plants  drawn  up  by  Robert  Brown,  considering  that 
any  fresh  directions  "  could  only  fail  to  equal  these  in  conciseness  and  lucidity." 
It  may  be  observed,  however,  that  some  of  the  directions  do  not  tally  with  those  of 
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other  guides,  and  show  that  doctors  may  disagree  on  these  as  on  other  subjects. 
Thus,  the  tin  coliecting-boxes,  pressing-boards,  and  straps,  which  are  so  strongly 
condemned  in  the  instructions  issued  by  the  authorities  of  the  Calcutta  Herbarium, 
all  find  a  place  in  the  recommendations  with  regard  to  outfit.  The  dififereot 
conditions  in  tropical  and  temperate  regions  no  doubt  account  for  the  discrepancy. 
As  a  whole,  the  instructions  are  a  decided  advance  on  any  yet  issued,  and  their 
oomprehensiyeness  is  shown  by  the  &ct  that,  as  regards  the  animal  kingdom,  they 
deal  with  every  grade  of  life  from  tigers  to  mosquitos. 


OBITUARY. 
Sir  Arthur  Hodgson. 

We  regret  to  announce  the  death  of  Sir  Arthur  Hodgson,  k.o.m.o.,  a  Fellow  of 
the  Society  of  old  standing,  and  an  ex-member  of  the  Council.  Sir  Arthur  was 
the  son  of  the  Bev.  Edward  Hodgson.  He  was  born  in  1818,  and  was  educated  at 
Eton  and  Corpus  Christi  College,  Cambridge.  After  serving  as  a  midshipman  in 
the  navy  for  three  years,  he  determined,  at  the  age  of  twenty-two,  to  try  his  for- 
tune in  the  colonies,  and  settled  down  at  Darling  Downs,  in  the  Moreton  Bay 
settlement,  which  then  formed  part  of  New  South  Wales.  Here  he  speedily  be- 
came one  of  the  leading  colonists.  He  was  made  a  member  of  the  Legislative 
Assembly  of  the  colony,  and  played  an  active  part  in  public  affairs.  In  1856  he 
was  appointed  general  superintendent  of  the  Australian  Agricultural  Company. 
Three  years  later  the  settlement  was  separated  from  New  South  Wales,  and  the 
colony  of  Queensland  came  into  existence.  Mr.  Hodgson  was  quite  out  of 
sympathy  with  the  movements  which  were  so  rapidly  changing  the  old  order  of 
things  in  Australia,  and  had  strenuously  opposed  the  separation.  But  once  the 
change  had  been  effected,  he  threw  himself  vigorously  into  the  public  life  of  the 
new  colony.  For  some  years  he  represented  Warrego  in  the  Legislative  Assembly. 
In  1862  he  acted  as  commissioner  for  Queensland  at  the  great  International  Exhi- 
bition in  London,  and  in  1867  filled  the  same  post  at  the  Paris  Exhibition.  A 
year  later  he  became  Secretary  of  Public  Works  for  the  colony,  while  the  year  after 
that  saw  him  Colonial  Secretary.  Five  years  later  he  came  home  and  settled  down 
at  Clopton  House,  Stratford-on-Avon.  He  devoted  much  time  and  attention  to 
the  affairs  of  that  ancient  borough  and  of  the  county  of  Warwick,  both  of  which 
he  served  in  many  distinguished  capacities.  He  still  retained,  however,  his 
interest  in  the  affairs  of  Queensland.  In  1874,  the  year  of  his  return,  he  repre- 
sented the  colony  at  the  Vienna  Exhibition.  When,  four  years  later,  he  occupied 
a  similar  position  at  the  Paris  Exhibition,  occasion  was  taken  to  confer  upon  him 
the  Companionship  of  the  Order  of  St.  Michael  and  St.  George.  His  promotion  to 
be  a  Knight  Commander  followed  in  1886,  when  he  was  a  Boyal  Commissioner  f<Mr 
the  Colonial  and  Indian  Exhibition,  and  general  secretary  for  the  reception  com- 
mittee. Sir  Arthur  Hodgson  became  a  Fellow  of  the  Society  in  1856,  and  served 
on  the  Council  in  1892-93.  His  death,  at  the  advanced  age  of  eighty-four  years, 
occurred  on  Christmas  Eve. 


James  Comwell,  PLD. 

By  the  death  of  Dr.  Comwell,  which  took  place  on  December  12,  the  Society 
loses  a  FeUow  who  in  his  day  did  much  to  improve  geographical  education  in  the 
primary  and  secondary  schools  in  this  country.    Dr.  Comwell  had  reached  the 
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advanced  age  of  ninety  years,  and  bis  name  is  not  now  so  fiamiliar  in  the  odacational 
world  as  it  was  about  the  middle  of  last  century.  With  the  multiplication  of 
modem  text-books,  his  manual?,  which  embraced  a  variety  of  school  subjects,  have 
lost  much  of  their  popularity ;  but  they  may  justly  be  said  to  have  served  a  useful 
purpose,  at  a  time  when  the  methods  of  teaching  in  vogue  in  public  schools 
admitted  of  still  greater  reform  than  at  the  present  day,  and  that  they  were  appre- 
ciated by  those  for  whom  tkey  were  intended  is  testified  by  the  extraordinary 
success  they  enjoyed.  Dr.  Cornwell  was  himself  a  teacher,  and  possessed  great 
natural  qualifications  for  his  calling.  He  had  the  born  teacher's  happy  knack  of 
imparting  his  knowledge  to  others,  his  views  on  education  were  broad,  and  he  has 
just  claim  to  be  regarded  as  one  of  those  who  heralded  in  the  age  of  modern 
reform  in  this  department  of  national  life.  In  1846  his  abilities  were  recognized 
by  his  being  appointed  the  first  principal  of  the  reconstituted  Borough  Road 
Training  Ck)llege,  Isleworth,  then  newly  placed  imder  Government  control,  and 
now  the  leading  training  college  for  primary  teachers  in  this  country.  Here  he 
rendered  valuable  Eervice  to  the  cause  of  elementary  education  for  ten  years,  at  the 
end  of  which  period  he  retired,  and  devoted  himself  entirely  to  the  writing  and 
constant  revision  of  educational  text-books.  In  the  geographical  field  his  labours 
resulted  in  the  production  of  a  'School  Geography,'  a  '  Geography  for  Beginners,' 
and  a  *  School  Atlas.'  Of  these  the  first  is  the  best  known ;  it  was  very  popular 
in  secondary  schools,  and  ran  into  ninety  editions.  Dr.  Cornwell  became  a  Fellow 
of  the  Society  in  1860. 


Jolien  Adrien  Hilaire  Louis. 


We  regret  to  annonnoe  the  sudden  death,  on  December  15,  of  Mr.  Julien 
Adrien  Hilaire  Louis,  a  Fellow  of  this  Society  and  a  barrbter  of  the  Middle 
Temple.  Mr.  Louis,  who  was  in  his  sixty- fourth  year,  was  bom  in  Lyons  on 
March  6, 1839.  He  was,  notwithstanding  the  French  name,  the  son  of  a  Polish 
officer  of  the  period  of  the  "  Emigration."  The  greater  part  of  hia  life  was  spent 
in  India,  where  he  resided  almost  continuously  from  1856  to  1895.  He  served  as 
a  volunteer  during  the  M  utiny  in  1857.  Later,  in  1865,  he  received  the  formal 
thanks  of  the  Government  of  Bengal  for  the  measures  he  adopted  for  the  relief  of 
a  local  famine — measures  which  resulted  in  the  saving  of  many  lives.  A  pamphlet 
which  he  wrote  upon  the  condition  and  prospects  of  Serici  culture  in  Bengal  sug- 
gested the  steps  which  were  afterwards  taken  by  the  Gt)vemment  for  the  revival 
of  the  silk  industry  in  India.  His  interest  in  the  ancient  literature  of  the  country 
was  evidenced  in  his  membership  of  the  Buddhist  Text  Society  of  India.  He  was 
also  the  author  of  a  work  entitled  '  The  Gates  of  Thibet,'  which  was  the  fruit  of 
travel  in  Independent  Sikkbim,  British  Bhootan,  and  the  Dooars. 


CORRESPONDENCE. 

Captain  Dickson's  Hap  of  the  Kenya  and  Kitai  Districts. 

The  age  of  geographical  pioneeriog  being  almost  past,  has  not  the  time  come  for  a 
more  critical  use  of  hill-shading,  especially  in  original  maps  issued  by  geographical 
societies  ?  The  question  is  suggested  by  the  map  of  part  of  the  Kenya  and  Kitui 
districts  from  a  plane-table  sketch  by  Captain  B.  Dickson,  which  was  published 
in  the  January  number  of  the  Oeographical  Journal. 
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On  my  jouraey  to  Mount  Kenya,  in  1899»  I  traversed  all  the  western  portion 
of  the  region  depicted,  and  can  therefore  speak  with  regard  to  it  from  personal 
knowledge.  I  should  have  been  quite  prepared  to  find  that  my  observations  for 
distance  and  direction  needed  some  amendment  when  compared  with  a  district 
suryey,  for  mine  was  a  mere  route  survey,  disturbed  at  certain  points  by  bad 
weather  and  hostile  natives.  I  was  surprised,  however,  to  obtain  in  the  hill- 
shading  of  Captain  Dickson's  map  only  a  very  confused  image  of  the  salient 
features  of  the  district,  which  are,  in  reality,  beautifully  simple  and  markedly 
contrasted. 

To  commence  with  a  small  point  in  the  south,  I  note  that  the  Nairobi  has  a 
continuous  valley  indicated  both  above  and  below  its  falls.  Now,  I  can  prove  by 
photographs  taken  by  my  colleague  Mr.  Hausberg,  that  immediately  above  the 
falls  the  Nairobi  is  practically  flush  with  the  plain,  and  that  it  tumbles  over  a 
precipice  into  the  head  of  a  gorge.  Moreover,  a  few  miles  to  west  there  is  a  well- 
marked  escarpment  facing  eastward,  which  is  breached  by  the  Nurobi  emerging 
from  an  upper  gorge.  None  of  these  features,  which  are  essential  to  the  under- 
standing of  the  country,  are  indicated,  and,  on  the  contrary,  that  which  does  not 
exist  is  suggested. 

Further  northward  the  shading  pre-supposes  the  existence  of  a  high  ridge, 
some  15  miles  in  length,  to  which  the  names  of  Kamahua  and  Boinzero  are 
applied.  This  ridge  has  a  great  abrupt  descent  eastward  towards  the  Tana,  but, 
as  it  is  shown,  it  should  also  have  a  very  considerable  and  almost  precipitous  fall 
towards  the  plateau  extending  from  it  westward.  In  other  words,  it  should,  even 
from  the  west,  be  a  feature  of  the  landscape  almost  as  important  as  Donye  Sabuk. 
This  is  very  far  from  being  the  case.  Whether  seen  from  the  plains  west  of 
Donye  Sibuk,  or  down  the  valleys  which  come  from  Meruka  (Muluka),  or  from 
the  hill  of  Kandundu  in  the  north,  whose  position  is  indicated  by  the  figures 
"  4000  **  to  the  right  of  the  word  **  Mbirri,"  it  has  ihe  appearance  of  a  mere  rise 
on  the  edge  of  the  tablelacd.  I  notice  that  in  Captain  Dickson^s  map  it  is  marked 
with  the  height  of  5160  feet.  The  plateau  to  west  of  it  cannot  be  many  hundred 
feet  lower.  1  base  this  statement  on  a  line  of  rough  observations  which  I  took  on 
the  spot.  The  elevation  of  the  gap  between  the  mountains  Kanjuyu  and  Eanbicho 
is  given  by  Captain  Dickson  at  8800  feet,  and  was  estimated  by  me  at  3900,  and 
I  have,  therefore,  confidence  in  the  general  truth  of  my  measurements. 

But  the  shading  becomes  still  more  disappointing  a  little  further  to  northward. 
The  view  from  Kandundu  in  every  direction  except  the  north-west  is  a  striking  one. 
To  south-west  is  a  plateau  which  is  lower  than  the  tableland  between  Bdinzero 
and  Meruka  rising  behind  it.  This  lower  plateau  is  ridged  repeatedly  from  west 
to  east,  owing  to  the  relatively  advanced  denudation  of  the  lava-sheet.  Eastward 
it  ends  suddenly  in  an  escarpment  which,  starting  from  Kandundu,  runs  south- 
ward and  then  south-eastward  in  the  direction  of  the  peaked  Ithanga  hills.  This 
escarpment  is  repeatedly  breached  by  the  tributaries  of  the  Tana  emerging  from 
the  valleys  of  the  plateau.  There  are  some  small  foothills  (quite  subordinate, 
however,  to  the  escarpment  itselQ,  and  from  these  the  plain  extends  eastward  to 
the  Tana  and  beyond  to  the  horizon.  The  only  features  of  the  wide  expanse  seen 
from  Kandundu  eastward  are  some  distant  insular  hills  and  the  long  belts  of  trees 
which  indicate  the  courses  of  the  Tana,  the  Marathwa  (Mathioya),  and  the  Maragua. 
In  the  map  under  discussion  I  find  no  intelligible  suggestion  of  the  great  contrasts 
of  this  landscape. 

Turning  now  to  the  northward  view  from  Kandundu,  I  again  find  confused 
detail  where  the  features  are,  in  fact,  clear  and  emphatic.  Kanbicho  (Kambijo) 
and  Kanjuyu  (Kamuti)  are  two  isolated  gneissic  hills  rising  from  700  to  900  feet 
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above  tbe  plains.  Their  loDg  axes  are  directed  in  a  south-easterly  direction  parallel 
to  one  another.  The  gap  between  them  is  cut  right  down  to  the  level  of  the 
Meranga  plain,  and  the  Tana,  already  a  much  more  important  stream  than  is 
suggested  by  the  map,  flows  in  a  shallow  trench  past  the  northern  foot  of  both 
hills.  Tbe  Marathwa  flows  past  their  southern  foot  at  a  level  about  150  feet  lower 
than  the  Meranga  plain.  There  is  a  second  gap  to  westward  of  Kanjuyu.  So 
marked  is  the  isolation  of  these  two  hills,  Eanbicho  and  Kanjuyu,  that  they 
constitute  a  very  striking  landmark  when  seen  from  the  distant  shoulders  of  Mount 
Kenya. 

Northward  of  the  Tana  spreads  the  plain  of  Meranga,  traversed  only  by  some 
low  rises.  Immediately  north  of  Kanjuyu  is  shown  in  the  map  the  confluence  of 
the  Tana  and  its  tributary,  the  Ragati.  They  meet  in  a  hippopotamus  pool,  into 
which  they  fall  over  lava  cliffs.  Above  these  falls  they  are  flowing  almost  flush 
with  the  plain,  and  yet  the  hill-shading  suggests  gorges  of  an  importance  equiva- 
lent to  that  of  the  Athi.  The  result  is  entirely  to  break  the  effect  of  the  plain 
of  Meranga. 

Finally,  I  observe  the  inscription  curving  round  Meranga  from  north-west  to 
north-east — "  Hills  gradually  rising  towards  Kenya.**  Now,  Kenya  lies  to  north- 
ward and  ncrth-eastward,  and  the  ascent  north-westward  is  to  the  plateau  of 
Laikipia,  whose  level  edge  is  a  conspicuous  feature  as  seen  from  the  northern  foot 
of  Kanbicho.  The  plain  of  Meranga  ends  some  7  or  8  miles  north-westward  of 
Kanbicho  at  the  foot  of  a  definite  and  considerable  escarpment,  which  curves 
northward  and  north-eastward  from  the  neighbourhood  of  Katuri.  This  escarp- 
ment is  cleft  at  two  points  by  the  Sagana  and  Ragati,  whose  valleys  trench  the 
plateau  of  which  tbe  escarpment  is  the  edge.  Some  distance  behind  commences 
the  final  accent  to  Laikipia.    All  these  facts  are  pateut  from  Kanbicho. 

I  do  not  wish  in  any  way  to  blame  Captain  Dickson.  His  short  article  indicates 
that  he  has  appreciated  far  more  of  the  essential  contrasts  than  are  shown  upon 
his  map.  It  is  quite  likely  that  the  chief  fault  lies  with  the  draughtsman.  The 
practice  of  filliDg  in  the  outlines  of  a  survey  with  hill-shading — "according  to 
taste,"  as  the  cookery  books  say — is  only  too  frequent.  The  result  in  the  present 
case  has  been  to  produce  a  map  misleading  for  the  traveller  because  its  parts  are 
disproportionate  and  ungrouped,  and  puzzling  to  the  teacher  and  scientific  geo- 
grapher because  its  crowded  details  are  to  a  large  extent  meaningless.  Is  it  too 
much  to  expect  that  geographical  surveyers  and  map-makers  should  have  mastered 
at  least  the  outlines  of  the  science  of  land-forms?  The  artist  who  depicts  the 
human  form  finds  it  necessary  to  know  so  much  of  anatomy  as  is  needed  to  explain 
the  contours  of  the  body. 

H.  J.  Mackimdeb. 

[Captain  Dickson's  map  is  the  result  of  a  plane-table  survey ;  he  was  not  able  to 
survey  in  equal  detail  all  parts  of  tbe  region  covered  by  the  map.  He  submitted  to 
the  Society  a  blue-print  copy  of  his  original  drawing.  The  map  published  by  the 
Society  is  simply  a  copy  of  the  blue  print  on  a  smaller  scale ;  the  drawing  was 
supervised  and  a  proof  was  carefully  revised  by  Captain  Dickson,  certain  altera- 
tions in  the  course  of  rivers  being  adopted  by  him  at  the  suggestion  of  Mr.  S.  L. 
Hinde.  The  intention  of  hill-shading  and  the  necessity  for  discrimination  in 
its  use  are  quite  realized  in  the  map-drawing  department  of  the  Society ;  but 
in  the  case  of  Captain  Dickson's  map  the  draughtsman  was  simply  a  copyist. 
Of  Captain  Dickson's  competency  as  a  surveyor  there  can  be  no  question,  nor 
indeed  of  his  skill  as  a  cartographer.  He  served  with  Colonel  Sir  Thomas  Holdich 
on  tbe  staff  of  the  survey  expedition  last  year  in  connection  with  the  Argentine- 
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Chile  Boundary  Arbitration ;  and  he  again  acoompanies  Sir  Thomas  Holdich  this 
year  to  lay  down  the  boundary  decided  upon.  Captain  Dickson  will  therefore 
be  unable  to  reply  to  Mr.  Mackinder*8  strictures  for  some  time. — Ed.  Q.J.'] 


The  Crozets. 

In  connection  with  Prof,  yon  Drygalskl's  narrative  of  the  voyage  of  the  Cfauss 
from  Cape  Town  to  Kerguelen  (Chographioal  Journal,  ante,  pp.  39-42),  it  may  be  of 
interest  to  repeat  here  some  of  the  facts  known  concerning  the  flora  of  the  Crozets, 
especially  as  he  was  under  the  impression  that  "  no  human  foot  had  ever  before 
trod  this  solitary  strand." 

Although  the  Challenger  Expedition  equally  with  Sir  James  Ross's  failed  to 
effect  a  landing  on  this  group^  I  brought  together  all  that  I  could  find  relating  to 
the  vegetation  in  the  <  Botany  of  the  Challenger  Expedition '  (i.  part  2,  pp.  207-210), 
in  order  to  compare  it  with  that  of  Prince  Edward,  Kerguelen,  and  Macdonald 
groups.  Eight  species  of  plants  were  then  known  to  inhabit  Possession  island, 
six  of  which  were  collected  by  the  officers  of  the  United  States  ship  MonangaheUjk^ 
and  two  by  Captain  J.  N.  East,  of  H.M.S.  Comus^  who  examined  the  Crozets  in 
1880  in  order  to  ascertain  if  any  shipwrecked  persons  were  there.  The  eight 
plants  are — Pringlea  antiscorhUica  (Crucifersa) ;  Acmna  adscendens  (Rosaces); 
Azordla  Selago  (Umbelliferse) ;  Galium  antarcticum  (Rubiacesa) ;  Cotula  plumoaa 
(Oompositie) ;  Lomaria  aXpina  and  Asplenium  obtusatum  (Filices) ;  and  Andrma 
marginata  f  a  moss.  These  plants  are  all  widely  spread  in  the  highest  southern 
latitudes  of  phanerogamic  vegetation,  extending  both  to  the  South  American  and 
New  Zealand  outlying  islands,  or  to  one  or  the  other  of  these  regions,  except 
Pringlea  aniiscorhutica,  which  has  only  been  found  in  Marion,  Possession,  Ker- 
guelen, and  Heard  ialaods. 

Captain  East  reported  to  the  secretary  of  the  Admiralty  that  the  "  Kerguelen 
cabbage  *'  was  abundaut  on  Possession  island,  and  also  a  plant  called  "  red-root," 
on  which,  the  pilot  who  had  spent  some  years  in  the  islaods  assured  him,  human 
beiogs  could  not  only  exist,  but  get  fat.  Specimens  of  the  two  ferns  named  above, 
collected  by  Captain  East,  are  in  the  Kew  Herbarium,  where  there  are  also  speci- 
mens of  Pringlea  antiscorbutica  and  Azordla  Selago  from  Possession  island. 
They  were  sent  alive  by  Mr.  J.  M'Gibbon,  at  that  date  superintendent  of  the 
Botanic  Garden,  Cape  Town,  who  obtained  them  through  the  master  of  one  of  the 
vessels  trading  to  the  islands ;  but  as  they  died  on  the  passage  to  Kew,  they  were 
dried  and  preserved. 

In  addition  to  the  eight  plants  enumerated  above,  the  Americans  s%w  "  a  small 
vine  with  blue  flowers,"  of  which,  however,  they  preserved  no  specimen,  and  I 
cannot  hazard  a  guess  at  what  it  might  be.  The  sealers  in  this  region  informed 
the  officers  of  the  Challenger  Expedition  that  rabbits  and  hogs  abounded  in  the 
islands,  but  both  were  unpalatable  because  of  their  food. 

W.  BoTTiNo  Hkmslbt, 

Herbarium,  Kew. 
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MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1902-1903. 

Fifth  Ordinary  Meeting,  January  12, 1903. — Sir  Clements  Mabkham, 

K.O.B.,  F.B.S.,  President,  in  the  Chair. 

Elections  : — Hon,  Oliver  Andrew  Borthtvick ;  J.  W.  Brooke^  IcUe  7th  Etusars  ; 
Ernest  Charles  Chappell ;  William  Edtoards  Gray ;  Arthur  Hioms ;  Captain  E.  R, 
B,  Murray,  Indian  Staff  Corps ;  Charles  Partridge,  M.A,,  Assistant-District  Com- 
missioner, Southern  Nigeria ;  Lieut,' Colonel  George  Ripon,  Indian  Staff  Corps  ; 
Thomas  Alfred  May  Spargo ;  Arthur  Robert  Tudney ;  Julius  Ritter  und  Edler 
von  Schmaedel, 

The  Fftper  read  was : — 

"  Recent  Volcanic  Eruptions  in  the  West  Indies."    By  Dr.  Tempest  Anderson. 


GEOGRAPHICAL    LITERATURE    OF   THE    MONTH. 

Additions  to  the  Library, 

Bj  EDWARD  HEAWOOD,  M.A.,  Librarian,  XtG.S. 

The  following  abbreviations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geog^phical 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academic,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Com.  =  Commerce. 

C.  Bd.  =  Comptes  Bendus. 
Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographic,  Geografia. 

Ges.  =  Gesellsohaft 

I.  =  Institute,  Institution. 

Iz.  =  Izvestiya. 

J.  =  Journal. 

k.  u.  k.  =  kaiserlich  und  koniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

R.  =  Royal. 

Rev.  =  Review,  Revue. 

S.  =  Society,  Soci^t^,  Sels^ab. 

Sitzb.  =  Sitzungsbericht. 

T.  =  Transactions. 

V.  =  Vorein. 

Verb.  =  Verhandlungen. 

W.  t=:  Wifisensohaft,  and  compounds. 

Z.  =  Zeitscbrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  ootavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  me  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half -inch.    The  size  of  the  Journal  is  10  x  6). 

A  seleotion  of  the  works  in  thii  list  will  be  noticed  elsewhere  in  the  *'  JonmaL" 

BUBOPB. 

Alps—Orography.     B.8.G.  Italiana  8  (1902) :  682-716, 757-779,  833-861.        Karinelli. 
Studi  orograflci  nolle  Alpi  Orientali     Del  Socio  Prof.  Olinto  Marinelli.     With 
Illustrations. 

Alps— Stmoture.  Wahner. 

Das  Sonnwendgebirge  im  Unterinnthal.  Ein  typus  Alpineu  Gebirgsbaues  von 
Dr.  Franz  Wahner.  Herausgegeben  mit  UnterstUtzung  der  Gesesellschaft  zur 
Forderang  Deutscher  Wissenschaft,  Kunst  und  Literator  in  Bohmen.  Erster 
Theil.  Leipzig  and  Wien :  F.  Denticke,  1903  [1902].  Size  12  x  8i,  pp.  xii. 
and  356.  Maps  and  Illustrations.  Price  35m.  Presented  by  the  PMiskers. 
To  be  reviewed. 

Aostria-Hnngary.         Deuisoh.  Rundschau  G,  26  (1902) :  49-60.'  Lnkas. 

Studien  zur  Verkehrsgeographie  des  osterr.-nngar.   Okknpationsgebietes.    Von 
Dr.  Georg  A.  Lukas. 
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Aivtria-Hnngary.  DeuUeh.  Rundschau  Q.  S6  (1902):  77-80.  

Der  Streit  urn  das  Meerauge  in  der  Hohen  Titra.    With  Map. 
Gf.  note  in  the  Journal  for  Deoember,  1902  (p.  651). 

Balkan  Penininla.         La  6.,  B.8,0.  Pari$  6  (1902) :  309-312.  Eardy. 

La  v^g^tation  des  pays  illyriens.  Far  Maroel  Hardy.  Alto  teparate  oopy,  pre$ented 
by  the  Author. 

Oarpathians  and  Alps.  0.  Bd.  186  (1902) :  872-874.  Lngeon. 

Analogic  entre  les  Oarpathes  et  les  Alpes.    Note  de  Manrioe  Lngeon. 

Tranoe.  A  Travers  U  Monde,  Tour  du  Monde  8  (1902) :  393-396.  Oombts. 

Le  Marqnenterre. — Un  Ooin  de  Sahara  en  France.  Far  Panl  Cbmbes.  With  Map 
and  lUukratione, 

France— Oladers.  XiUan  and  Babot. 

g^Oommission  Fran9aise  des  Glaciers.  Bapport  sur  les  rariations  des  glaciers 
francais  de  1900  k  1901,  pr^sent^  k  la  Oommission  Fran^aise  des  Glaciers,  par 
W.  Eilian.  Be?ue  de  Glaciologie,  par  Gh.  Babot.  (Extrait  de  TAnnnaire  da 
Club  Alpin  Fran9ais,  28«  volume.  1901.)  Macon:  Protat  Fr^es,  1902.  Siase 
9x6,  pp.  92.    Map  and  Illuetralioni.    Presented  hy  the  Commieeion, 

Franoe— West  Goait.      B.8.0,  Com,  Bordeaux  28  (1902) :  348-357.  Booqnier. 

Les  Gonrants  marins  des  cdtes  poitevines.  Par  le  Prot  Edmond  Booqnier.  Wiih 
Map, 

Germany.  Hellmaim. 

Begenkarte  der  Proviozen  Schleswig-Holstein  und  Hannorer  sowie  von  Olden- 
burg, Braunsohweie,  Hamburg,  Bremen  u.  Lftbeck.  Hit  errantemdem  Text  nnd 
TaMllen.  In  amtlichem  Anitrage  bearbeitet  von  Professor  Dr.  G.  Hellmann. 
Berlin :  Dietrich  Beimer  (Ernst  Yohsen),  1902.    Size  10}  x  7,  pp.  44.    Map. 

Italy.  B.8.G.  Italiana  8  (1902) :  780-798,  878-892.  Srrera. 

L'inoremento  del  delta  della  Toce  nell'  epoca  storioa.  Nota  del  Socio  dott.  Oarlo 
Errera.     With  Map. 

Italy.  Biv.  0,  Italiana  9  (1902) :  521-525.  Xagistris. 

Gontribnti  geologici  e  geografici  forniti  dalla  Direzione  dei  Lavori  della  Sodetk 
Italiana  per  le  Strade  Ferrate  Meridionall  (B.A.).    Per  L.  F.  de  Magistris. 

Italy.  «  Orsi. 

Das  modeme  Italien.  G^schichte  der  letzten  150  Jahre  bis  znm  Ende  des 
neunzehunten  Jahrhundorts.  Yon  Pietro  Orsi.  Uebersetzt  von  F.  Goetz.  Leipzig : 
B.  G.  Teubner,  1902.  Size  8)  x  5i,  pp.  x.  and  880.  Prtc0  5.60m.  Preeented 
by  the  PMiiher. 

Italy.  Fiseker. 

Prof.  Teobaldo  Fischer.     La  Penisola  Italiana,  saggio  di  corografia  scientifloa. 

Prima  traduzione  italiana  sopra  un  teste  intieramente  rifufio  A  ampliato  dall' 

Antore  arricchita  di  Note  ed  Aggiunte  a  cura  dell'  In^.  V.  Novaresse,  dott  F. 

M.  Pasanisi  e  Prof.  F.  Bodizza.      Torino :    Unione  Tipografico-Editrice,  1902. 

Size   11  X  7i,  pp.  xvi.  and  500.     Map$,  Diagrams,  and  lUustraiions.     Price 

lire  14.40.    Presented  hy  the  Publishers. 
This  is  not  a  mere  translation  of  the  German  edition  published  in  1891,  but  the 
subject-matter  has  been  entirely  revised  and  extended  to  twice  its  bulk. 

Horth-West  Bnrope.  Ohiskolm. 

Stanford's  Gompendium  of  Geography  and  Travel.  (New  Issue.)  Europe.  Vol.  ii. 
The  North  West  By  Geo.  G.  Ghishohn.  Loudon:  E.  Stanford,  1902.  Size 
8x5,  pp.  xxviii.  and  742.  Maps  and  Illustrations,  Price  158.  Presented  hy  the 
Publishers, 

Norway— Pilot  

Supplement,  1902,  relating  to  the  Norway  Pilot.    Part  i.  Third  Edition  (1897). 

Gorrected  to  June,  1902.  London :  J.  D.  Potter,  1902.  Size  10  x  6},  pp.  47. 
Price  9d.    Presented  hy  the  Hydrographer,  AdmiraUy. 

Bnmania — Geographical  Dictionary.  Lakovari  and  others. 

Marele  Digtionar  Geografic  al  Bomtniei  .  .  .  de  George  loan  Lahovari  si  General 
G.  I.  Brfttianu,  Grigore  G.  Tocilescu.  Vol.  v.  Podnl-peste-Dun&re  —  Zvorsca. 
Bucuresti :  J.  Y.  Soceoa,  1902.    Size  13  x  9),  pp.  810. 
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XhmtUl  ZemUvedmie(lW2):U9-lQ^.  Chnehet 

On  ■ome  lakes  of  the  Kostromsk  distriot.  By  A.  Graohef.  [In  Bnsslan.]  WUh 
IUutiraiion$, 

See  note  in  tbe  Monthly  Record. 

Biuda.  M4m.  OomiU  CMog,  90  (No.  2)  (1902) :  pp.  146.       Woneaieniky. 

Hydrogeologisohe  Untenuchungen  im  Kreise  Nowomoekowsk,  Gouvernement 
Jwit^hio&w.  Yon  W.  WosQessensky.    [In  Bcuuian,  fi^um^  in  German.]    With 

Map, 

Bonia— Peohora.  Sergoyeff  and  Voroiiltaoff. 

Meteorological  ObseryatioDs  made  in  1901  at  the  mouth  of  the  Pechora  by  the 
Expedition  in  the  North  Glacial  Ocean  under  the  command  of  Captain  Sergeyeff 
and  Midahipman  Novosiltsoff.  [In  BuBsian.]  St.  Petersburg,  1902.  Size  10}  x  7, 
pp.  100. 

Spaia.  Williams. 

The  Land  of  the  Dons.  By  Leonard  Williams.  London :  Gassell  &  Co.,  Ltd., 
1902.  Size  10  X  6,  pp.  xii  and  398.  PortraUsand  lUuttrations,  Price  15«.  net. 
PretenUd  by  the  Publithen.    [Beyiew,  p.  63,  ante.^ 

Strait  of  Dover — Currents.  Wilson  and  Field. 

Beport  on  Observations  of  the  Tidal  Currents  and  Undercurrents  in  the  Strait 
of  Dover,  made  with  a  Deep  Sea  Current  Meter.  By  Maurice  F.  J.  Wilson  and 
Captain  A.  Mostyn  Field,  1900-1901.  London :  J.  D.  Potter,  1902.  Size  13  x  8|, 
pp.  12.    Plan.    Price  U.    Presented  by  the  Hydrographie  Department,  Admiralty. 

Swiden— Lapland.  Tour  du  Monde  8  (1902) :  529-^52.  Launay. 

An  pays  des  Lapons.  Laponie  su^doise  et  Nordland  Scandinave.  Par  L.  de 
Launay.     With  Map  and  Illugtraiions. 

Switaerland— 49implon.     Questions  Dipl  et  Colon.  14  (1902) :  587-609.  Peyralbe. 

France  et  Simplon.    Par  £.  Peyralbe.     With  Map  and  Diagram, 
Discusses  the  benefits  to  be  gained  by  France  from  the  Simplon  tunnel. 

8witierland~8implon  Tunnel.    J.8.  Arts  61  (1902) :  23-36.  Goegg. 

Le  Tunnel  du  Simplon,  et  la  Nouvelle  Ligne  de  Chemin  de  Fer  Directe  Anglo- 
Italienne  pour  I'Orient.     Far  le  Dr.  Gnstave  Goegg.     With  Map  and  Diagram. 

United  Kingdom— Climate.    Quarterly  J,B.  Meteorolog.  8.  28  (1902) :  253-281.    Bayard. 
English  Climatology,  1891-1900.     By  F.  C.  Bayard.     WUh  Map. 

United  Kingdom — Oeologioal  8urYey.  

Memoirs  of  the  Geological  Survey.  Summary  of  Progress  of  the  Geological  Survey 
of  the  United  Kingdom  and  Museum  of  Practical  Geology  for  1901.  London: 
B.  Stanford,  1902.     Size  10  x  6},  pp.  220.     Price  Is, 

United  Kingdom—Lake  District.  Brabant 

The  English  Lakes.  By  F.  Ci .  Brabant.  London :  Methuen  &  Co.,  1902.  Size 
6x4,  pp.  X.  and  380.  Maps  and  Illustraiions.  Price  is.  Presented  by  th*i 
Publishers.    [Beview,  p.  62,  ante.'] 

United  Kingdom — Lancashire.  Bailey. 

Mem.  and  P.  MandteUer  Lit.  and  Phihsoph.  8.  47(1902-1908) :  (No.  2):  l-lO. 

On  tbe  Adventitious  Vegetation  of  the  Sandhills  of  St.  Anne's-on-the-Sea,  North 
Lancashire  (Vice-County  60).     By  Charles  Bailey.     With  PlaUs. 

United  Kingdom— London.  Oook. 

Highways  and  Byways  in  London.  By  Mrs.  E.  T.  Cook.  Loudon :  Macmillan 
&  Co.,  Ltd.,  1902.  Size  8  x  5),  pp.  xiv.  and  480.  Illustrations,  Price  6s. 
Presented  by  the  Publishers, 

An  excellent  account  of  London,  its  life,  institutions,  and  associations,  under  the 
most  varied  aspects.    Mr.  Hugh  Thomson's  illustrations,  as  usual,  are  inimitable. 

United  Kingdom— Meteorology.  Quarterly  J.B.  Meteorolog.  8.  28  (1902) :  229-252.  Mill. 
The  Cornish  Dust-fall  of  January,  1902.     By  Dr.  H.  B.  Mill.     With  Diagrams. 

United  Kingdom —Scotland.  Hinzman  and  Wilson. 

Memoirs  of  the  Geological  Survey.  Scotland.  The  Geology  of  liower  Strath- 
spey. (Explanation  of  Sheet  85.)  By  L.  W.  Hinxman  and  J.  S.  Grant  Wilson, 
with  Petrological  Chapter  and  Notes  by  J.  S.  Flett.  d.so.,  Glasgow.  FiOndon : 
E.  Stanford,  1902.    Size  10  x  6,  pp.  vi.  and  92.    Illustrations.    Price  Is.  6//. 
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United  Kingdom— Sootland.    SeaUuk  G.  Mag.  18  (1902) :  577-587.     FriTRt-DeielianeL 
The  iDfluenoe  of  Geography  on  the  Distribution  of  the  Population  of  Scotland. 
By  M.  Panl  Priyat-Deeobanel.    (Translated  from  the  French.) 

United  Kingdom— Scotland.  Dron. 

The  Ooal-Fields  of  Scotland.  By  Robert  W.  Dron.  London,  etc. :  Blackie  &  Son, 
1902.    Size  9  X  5},  pp.  8  and  368.    Maps  and  Seetiont.    Presented  hp  the  Fuhluhers. 

United  Kingdom— Sootland— Hebrides.  ..Yature  67  (1902):  84-85.  Wharton. 

Local  Magnetic  Focns  in  Hebrides.  By  Sir  W.  J.  L.  Wharton,  k.o.b.,  f.r.s.  With 
Map. 

United  Kingdom — Staffordshire.  Gibson  and  Wedd. 

Memoirs  of  the  Geological  Survey.  EDg;land  and  Wales.  The  Geology  of  the 
Country  around  Stoke*upon-Trent.  (Explanation  of  Sheet  128.)  By  Walcot 
Gibson  and  0.  B.  Wedd,  with  Notes  by  George  Barrow.  London :  E.  Stanford, 
1902.    Size  10  x  6,  pp.  88.    Index-map  and  SeetUme.    Price  It.  6<2. 

United  Kingdom— Wales.  Strahan  and  OantrilL 

Memoirs  of  the  Geological  Surrey.  England  and  Wales.  The  G^logy  of  the 
.  South  Wales  Goal-field.  Part  ii.  The  Country  around  Cardiff,  being  an  account 
of  the  region  comprised  in  Sheet  268  of  the  Map.  By  Aubrey  Strahan  and 
T.  C.  Cantrill.  London :  E.  Stanford,  1902.  Size  10  x  6,  pp.  vi.  and  148.  Map 
and  Seetione.    Price  2s.  Zd. 

United  Kingdom— Water-Supply.  Beadle  and  lUy. 

The  Underground  Water  Preservation  Association,  on  the  Underground  Water- 
Supply  of  the  Country.  Edited  by  Clayton  Beadle  and  Wm.  May.  London : 
Published  by  the  Association.  Size  9^  x  6,  pp.  104.  Map.  Price  Is.  Presented 
by  the  Association, 

ASIA. 

Asia — Cartography.  Diest  and  Ltlcken. 

Asien  1  (1902) :  69-70,  85-89, 117-119, 152-155, 165-169, 184-186. 

Der  heutige  Stand  der  Eartographie  Asiens.  Yon  Oberst.  W.  ▼.  Diest  und  Bitt- 
meister  C.  v.  Lficken.     Wiih  Map, 

Asia— HistorioaL  AMen  2  (1902) :  12-14.  Wirth. 

Alte  west-oetliche  Beziehungen.    Yon  Dr.  Albrecht  Wirth. 

Ceylon.  Tergnion. 

The  Ceylon  Handbook  and  Directory  and  Compendium  of  Usef  q1  Information,  to 
which  is  prefixed  a  Statistical  Summary  for  the  Colony,  and  specially  for  the 
Planting  Enterprise :  up  to  June,  1902.  Compiled  and  edited  by  J.  Ferguson. 
1902.    Size  8}  x  5},  pp.  1 178.    Plans. 

China — Kiauohou.  Xaereker. 

Deutsch,  Kolonialzeitung  19  (1902):  10,  22,  88,  42,  53,  70,  82,  97,  112,  121,  469,  479, 

487,  498. 

Die  EntwickluDg  des  Eiautschougebiets.  Yon  Maercker.  With  Maps  and 
Ulustraiions. 

China— MongoUa.  Asien  1  (1902) :  149-152, 186-190.  7anpel. 

Peking — Urga.    Ein  Beisebericht  Ton  FaupeL     With  Map  and  Illustrations. 

China  and  Japan.  Blakeney. 

On  the  coasts  of  Cathay  and  Cipango  forty  years  ago.  A  Becord  of  Suryeying 
Service  in  the  China,  Yellow,  and  Japan  Seas,  and  on  the  Seaboard  of  Korea  and 
Manchuria.  By  William  Blakeney.  London :  Elliot  Stock,  1902.  Size  9  x  5|, 
pp.  XX.  and  854.  Price  12«.  net.  Maps  and  Tlltutrations.  Presented  by  the 
Publishers. 

Eastern  Asia^  Biohthofen. 

Chrysanthemum  und  Drache.  Yor  und  wahrend  der  Kriegszeit  in  Ostasien. 
Skizzen  aus  Tagebilchen  Ton  Freiherrn  Wilbelm  von  Eichtbofen.  Berlin:  F. 
Ddmmlers,  1902.    Size  9x6,  pp.  viii.  288.    Map  and  Illustrations.    Price  6s. 

The  author,  who  is  a  nephew  of  Baron  von  Bichthofen,  describes  journeys  in 
Japan,  China,  and  Formosa,  in  the  course  of  which  be  sometimes  left  the  beaten 
track. 
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India.  Boeok. 

Dnreh  Indien  ins  Tenohlosaene  Land  Nepal.  Ethnographiaohe  und  photo- 
giaphiBohe  Stndienblfttter.  Yon  Dr.  Knrt  Boeck.  Leipzig:  F.  Hirt  &  Sohn, 
1903.    Bise  10  x  6),  pp.  xv.  and  820.    Map  and  lUuttratiaru.    Price  lOf. 

India.  Connor  and  Scberti. 

Tide  Tables  for  the  Indian  Porto  for  the  Tear  1908  (also  January,  1904).  Part  i. 
Western  Porto  (Snez  to  Pimban  Pass).  Part  ii.  Eastern  and  Burma  Porto  (Galle 
to  Port  Blair).  By  Edwin  Joscelyn  Connor  and  £.  Boberto.  Size  6)  x  4,  pp. 
1204.    Prtcs  2  rupee$  eaeh  Part.    Pruenied  by  the  Secretary  of  State  for  India. 

India.  Quarterly  J.B.  Meteorolog.  8.  28  (1902) :  288-279.  Dallas. 

Earth  Temperature  Observations  reoorded  in  Upper  India.  By  W.  L.  Dallas. 
Wiih  Diagrame. 

India.  Pulle. 

La  Gartografia  antica  dell'  India  per  Francesco  L.  PuU^.  Parte  i.  Dai  princlpi 
fino  ai  Bizantini  e  agli  Arabi.  Wiih  AUa$.  (Studi  Italiani  di  FilologU  Indo- 
Iranioa.  Anno  IV.  Vol.  iv.  pp.  xxiv.  and  1-158.;  Firenze :  Tip.  G.  Oameseochi 
e  Figli,  1901.    Size  9)  x  6.    lUustrationi.    [To  be  reviewed.] 

India.  Webber. 

The  Foresto  of  Upper  India  and  their  Inhabitante.  By  Thomas  W.  Webber. 
London :  Edward  Arnold,  1902.  Size  9x6,  pp.  xiv.  and  844.  Map$.  Price 
12«.  6(f.  n^.    Presented  hy  the  Publi$her$.    [See  review,  ante,  p.  172.] 

India — Census.  

CJensus  of  India,  1901.  Volume  v.-B.  Baluchistan.  Part  iii.  Provincial  Tables. 
By  R.  Hughes  Buller.  (Pp.  388.  Bombay,  1902).— Volume  xii.  Burma.  Part  i. 
Report  by  O.  C.  Lewis.  (Pp.  iv.,  152,  Ixxxiv.,  and  vi.  Rangoon,  1902).— Volume 
xvni.  Baroda.  Part  i.  Report  by  Jamshedji  Ardeshir  Dalai.  (Pp.  xlii.  and  652. 
Bombay,  1902).— Volume  xviii.-A.  Baroda.  Part  ii.  Tables.  By  J.  A.  Dalai. 
(Pp.  206.  Baroda,  1902).— Volume  xviiUB.  Baroda.  Part  iii.  Provincial  Tables. 
By  J.  A.  Dalai.  (Pp.  92.  Baroda,  1902).  Ifapf,  etc.  Size  18i  X  8}.  Preeenied 
hy  the  Indian  Chvemment. 

India — Census.  


Census  of  India,  1901.  VoL  ii.  Ajmer-Merwara.  Part  1.  Report,  by  R.  G. 
Bramley  (pp.  xviii.  and  150.  Aimer,  1902).  Vol.  ii.-A.  Ajmer-Merwara.  Part 
ii.  Tables  by  R.  C.  Bramley  (pp.  210.  Ajmer,  1902).  Vols.  v.  and  v.-a.  (in  one). 
Baluchistan.  Part  i.  Report.  Part  ii.  Imperial  Tables,  by  R.  Hughes-Buller 
(pp.  11,  xii.,  157,  6,  and  84.  Bombay,  1902).  Vol.  xiv.  Ooorg.  Report  and 
Tables,  by  W.  Francis  (Madras,  1902.  Pp.  v.  and  62).  Vol.  xv.  Madras.  Part 
i.  Report,  by  W.  Francis  (Madras,  1902.  Pp.  x.  and  234).  VoL  xv.-a.  Madras. 
Part  ii.  Imperial  Tables,  by  W.  Francis  (Madras,  1902.  Pp.  iv.  and  384).  Vol. 
xv.-B.  Madras.  Part  iii.  Provincial  Tables,  by  W.  Francis  (Madras,  1902.  Pp. 
240).  Vol.  xvii-A.  Punjab  (British  Territory  and  Native  States)  and  North-west 
Frontier  Province.  Part  ii.  Tables,  by  H.  A.  Ross  (Lahore,  1902).  Vol.  xxi. 
Gwalior.  Part  i.  Report,  by  J.  W.  D.  Johnstone  (Lucknow,  1902.  Pp.  174). 
Vol.  xxi.-A.  Gwalior.  Part  ii.  Tables,  by  J.  W.  D.  Johnstone  (L^oknow,  1902. 
Pp.  588).    Maps,  DiafframSf  etc.    Presented  by  the  Census  OffloSy  India. 

India — ^Delhi  Fanshawe. 

Delhi,  Past  and  Present.    By  H.  C.  Fanshawe.    London:  John  Murray,  1902. 

Size  9x6,  pp.  xxii.  and  338.    Maps  and  Plates.    Price  15s.  net.    Presented  by  (he 

Publisher. 

Intended  rather  as  a  guide  to  Delhi  for  the  use  of  visitors,  than  a  systematic 
history  of  the  city,  though  an  account  is  given  of  Delhi  in  the  Hindu  and  Moham- 
medan periods. 

India  and  Gsylon— Tea  Industry.    Abh.  K.K.Q.  Oes.  Wien  4  (1902) :  1-66.        Kiefer. 

Die  Theeindustrie  Indiens  und  Geylons  (Entwickelung  und  Heutiger  Stand). 
Von  Dr.  A.  Kiefer.     Wiih  Map, 

Indian  Ocean.  Aloock. 

A  Naturalist  in  Indian  Seas;  or.  Four  Years  with  the  Royal  Indian  Marine 
Survey  Ship  Investigator,  By  A.  Alcock.  London:  John  Murray,  1902.  Size 
9}  X  6,  pp.  xxiv.  and  828.  Map  and  Illustrations.  Price  ISs.  net.  Presented  by 
ihe  Publishers.    [See  review.  antCy  p.  179.] 
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Indo-China.  B.  Comity  VAsie  Franfaite  %  (1902) :  425-432.  Caix. 

Le  traits  franooHiiaiiiois.    Par  Robert  de  Caix.     With  Map$. 
Indo-Ohina.         A  traven  le  Monde,  Tour  du  Monde  8  (1902) :  341-342.  

Le  Traits  franco-aiamoiB.     La  DonTelle  Fronti^re.     Lea  Ayantages  politiques. 

WUh  Map. 

Japan— Bonin  Islandj.     SeoUUh  Q.  Mag,  18  (1902) :  645-647.  Maion. 

Some  Notes  on  the  Bonin  Islands.    By  W.  B.  Mason.     With  Ilhutraiion, 

Japan— Pormosa.  8ootH$h  O.  Mag,  18  (1902) :  56U57G.  Campbell. 

Formosa  under  the  Japanese :  being  Notes  of  a  Visit  to  the  Taichu  Prefecture. 
By  Bey.  W.  Oampbell. 

Kalay  Arohipelago— Borneo.  Fnmess. 

Tbe  Home-Life  of  the  Borneo  Head-Hunters.  Its  Festivals  and  Folk-Lore.  By 
William  Henry  Fumess.  Philadelphia:  J.  B.  Lippincott  &  Co.,  1902.  Size 
10  X  6},  pp.  xii.  and  190.    Plate$.    Pretented  hy  the  Au&or.   [Review,  ante,  p.  170.] 

Kalay  Arohipelago— Borneo.  Spaan 

Tijds.  K.  Ned,  Aard.  QenooU,  Amtterdam  19  (1902) :  515-584,  959-976. 
Reis  van  Berouw  naar  Boelongan.    Door  A.  H.  Spaan.     With  Mape. 

Kalay  States.  Belfleld. 

Handbook  of  the  Federated  Malay  States.  Compiled  by  H.  Conway  Belfleld. 
London:  E.  Stanford  (not  dated).  Size  8)  x  5j,  pp.  iv.  and  170.  Afopf  and 
Plate:    PHoe  2f .  6d.    PretenUd  hy  the  PMieher. 

lUlay  States.  

Straits  Settlements.  Reports  on  the  Federated  Malay  States  for  1901.  London : 
Eyre  &  Spottiswoode,  1902.    Size  13}  x  8),  pp.  82.    Price  9d, 

Malay  States— Tin.  Oollet. 

Octave  J.  A.  Collet.  L'Etain.  Etude  mini^re  et  politique  sur  les  £tats  F^dr^s 
Malais.  Bmxelles :  Falk  Fils,  [not  dated].  Size  10  x  6},  pp.  196.  Map  and 
lUuetratione.    Price  5  fr.    Preeented  by  the  PMieher. 

Horthem  Japan.  Batohelor. 

Bea-girt  Tezo.  Glimpses  at  Missionary  Work  in  North  Japan.  By  tbe  Rev. 
John  Batchelor.  London :  Church  Missionary  Society,  1902.  Size  7}  X  6),  pp. 
viii.  and  120.  Ifap  and  lUuetratione.  Price  2s.  Gd.  Presented  by  the  Editorial 
Secretary  C.M.8. 

Persia.  Lander. 

Across  Coveted  Lands;  or,  A  Journey  from  Flushing  (Holland)  to  Calcutta, 
Overland.  By  A.  Henry  Savage  Landor.  In  two  vols.  London  :  Maomillan  ft 
Co.,  1902.  Size  9  X  5},  pp.  (vol.  i.)  viu.  and  462;  (vol.  ii.)  viii.  and  460.  Maps 
and  Illustrations,    Price  SOs.  net.    Presented  by  the  Publishers, 

Persia.  Morgan  and  Gauthier. 

Mission  Soientiflque  en  Perse.  Par  J.  de  Morgan.  Tome  Troisibme.  iltudes 
G^logiques.  Partie  iii.  Eohinides.  Supplement  par  Y.  Gautbier.  Paris:  E. 
Leroux,  1902.    Size  11  x  9,  pp.  109-190.    Plates. 

Persia.  /«.  Imp.  Rus.  G.8.  88  (1902) :  127-170.  Zamdnyi. 

Preliminary  Report  on  the  Journey  in  Persia.    By  N.  A.  Zarudnyl.    [In  Russian.] 

Russian  Central  Asta.  Olchus  8S  (1902) :  181-186.  Stenin. 

Das  neue  Tasohkent,  die  russische  Metropole  in  Zentralasien.  Von  P.  v.  Stenin. 
With  Illustrations. 

Russia— Kirghiz  Steppe.        ZenUevedenie  (1902) :  165-271.  Tikhonovieh. 

Observations  in  the  Kirghiz  Steppes  in  the  Seminalatunisk  region.  By  N.  Tikho- 
novich.    [In  Russian.]    With  Mup. 

See  note  in  the  Monthly  Record. 

Rnssta—SiberU— Altai    Tz.  Imp.  Buss.  O.S.  88  (1902) :  171-205.  Ignatoff. 

Exploration  of  Lake  Teletskoi  in  the  Altai  in  the  summer  of  1901.  By  P.  G. 
Ignatoff.     With  Maps.    [In  Russian.] 

Cf.  note  in  the  Journal  for  March,  1902,  p.  370. 

Russia— Siberia—Amur.     Questions  Dipl,  et  Colon.  14  (1902) :  610-62.5.  Labbe. 

La  region  du  fleuve  Amour.    Par  Paul  Labb^. 
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BumU— BiberU-Lake  Baikal    Iz.  Imp.  Ru$$.  G.S.  88  (1902) :  228-271.       Driihenko. 
Hydrographioal  InvestigatioDS  in  the  Baikal.     Bj  Tli.  K.  Drizhenko.     With 
Map.    [In  Bnssian.]    [See  note,  ante,  p.  184.] 

Siam.  Bev.  Franfai$e  27  (1902):  634-643.  Demaaoke. 

Le  traits  Franco-Siamoifl.    Par  G.  Demanche.    With  Maps, 

Siam.  Questioru  Dipl.  et  Colon.  14  (1902) :  449-456.  

Le  traite  franco-siamois.     With  Maps. 

AESICA. 

Algeria.  Oanyet. 

Benseignements  Colon.,  Comity  VAfrique  Franfaise,  No.  7  (1902):  137-143. 
La  culture  du  Palmier  dans  le  Sud  Alg^rien.    Par  le  Gapitaine  Cauyet. 

Algeria.  Quinzaine  Colon.  12  (1902) :  637-641.  Chailley-Bert. 

L'Organisation  de  TAlgerie.    I^ies  territoires  du  Sud.    Par  J.  Chailley-Bert. 

Algeria.  Tour  du  Monde  8  (1902) :  493-516.  I'Harpe. 

Dans  le  Djebel-Amour.    Par  M.  le  Lieut.  F.  de  I'Harpe.     With  lUuttrationB, 

Algeria.  Rev.  G.  51  (1902)  :  527-536.  

Territoires  du  Sud- Algerian.    Par  G**  M.     With  Map, 

Atkanti — Oold-mining.  Daw. 

Aflbanti  Goldfields  Corporation,  Ltd.  Lecture  on  the  Development  of  Gold- 
mining  on  the  Corporation's  Property  in  Ashanti.  By  the  General  Manager  and 
Consulting  Engineer.  John  W.  Daw.  Size  10x8,  pp.  94.  Plans  and  Illustra- 
tions.    Presented  by  the  Author, 

British  East  Africa— Uganda  Hallway.  Friedrick. 

DeuUche  Rundscluiu  0.  25  (1902) :  72-77. 

Die  Ugandabahn.     Von  P.  Friedrich.     With  Map  and  Illustrations. 

British  East  Africa— Uganda  Bailway.  

Africa.  No.  4  (1002).  Report  by  the  Mombasa- Victoria  (Uganda)  Railway  Com- 
mittee on  the  Progress  of  the  Works,  1901-1902.  London  :  Eyre  &  Spottiswoode, 
1902.     Size  13  x  8 J,  pp.  16.     Maps  and  Section.    Price  28.  2Jd. 

Cape  Colony. 


Statistical  Kegister  of  the  Colony  of  the  Cape  of  Good  Hope  for  the  year  1901, 
with  Supplement  partly  for  March  Quarter,  1902,  and  partly  for  half-year  ended 
June  30,  1902.  Cape  Town :  W.  A.  Kichards  &  Sons,  1902.  Size  13  x  8,  pp.  xvi., 
350.    Diagram.    Presented  by  tlie  Colonial  Secretary. 

Cape  Colony. 


Cape  of  Good  Hope.  Department  of  Agriculture.  Annual  Report  of  the  Geo- 
logical Commission,  1900.     Cape  Town,  1901.     Size  10  x  7^,  pp.  xyi.  and  94. 

This  is  noticed  in  the  Monthly  Record. 

Central  Africa.  Amot. 

Garenganze  :  West  and  East.  By  F.  S.  Amot.  London :  W.  G.  Wheeler  &  Co. 
[not  dated].  Size  6^  x  4},  pp.  142.  Map  and  Illustrations.  Presented  by  the 
Author. 

A  sketch  of  twenty  years'  work  in  South  Central  Africa,  the  earlier  history  related 
in  the  author's  former  work  of  the  same  name  being  much  condensed. 

Central  Africa — Lake  Kivu.  Kaitre. 

B.S.O.  Lille  37  (1902)  :  434-444;  38  (1902)  :  44-53, 112-121, 162-178. 
Le  bassin  du  lac  Kivu.    Par  Henri  Muitre. 
Describes  the  results  of  journeys  of  the  **  White  Fathers." 

Bahome.  B.S.G.  Marseille  26  (1902)  :  153-165.  BoreUi. 

Voyage  au  Dahomey.    Conference  do  Georges  Borelli.    With  Maps, 
Bahome.  Bev.  Colon.  (1902)  :  501-530,  647-680.  Pradin. 

Sectcur  de  Cabole'.     Par  R.  Pradin.    With  Map. 
Bahome— Bailway.  Bev,  Colon.  (1902) :  681-706,  13-56.  Onyon, 

Chemin  de  fer  du  Dahomey :  de  la  cote  au  Niger.    Rapport  de  M.  le  commandant 
Guyon. 

No.  II. — Februaby,  1903.]  p 
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SMt  Africa.  Toepptn 

All  der  oBia&ikanisohe  Seer&aber.  Erzahlongen  bus  dem  Seeriiuberleben  der 
Lama-Leute  £nde  der  achtziger  Jahre.  Yon  ^ort  Toeppen.  Berlin :  Dietrich 
Beimer  (Ernst  Yohaen),  1903.  Size  9x6,  pp.  ▼.  and  288.  lUuttratiofiB.  Prioe  5m. 
Presented  hy  the  PMiiher. 

Egypt.  Kelly. 

Egypt  painted  and  described  by  B.  Talbot  Kelly.  London :  A.  &  C.  Black,  1902. 
Size  9x6},  pp.  ziv.  and  240.  Coloured  PlaUe.  Price  20«.  net.  Presented  by  the 
Publishers.    [See  reviews,  ante.J 

Egypt.  Fetrie  and  others. 

A  History  of  Egypt.  Vol.  i.  From  the  Earliest  Times  to  the  xvi^  Dynasty.  By 
W.  M.  Flinders  Fetrie.  Fourth  Edition,  pp.  zxiv.  and  264. — Vol.  ii.  Dnrmg  the 
zii^  and  ziU^  Dynasties.  1896,  with  additions  to  1898.  By  W.  M.  Flinders 
Petrie.  Third  Edition,  pp.  zvi.  and  354. — Vol.  iv.  Under  the  Ptolemaic  Dynasty. 
By  J.  P.  Mahaffy.  Pp.  xiv.  and  256.— Vol.  t.  Under  Boman  Rule.  By  J.  Grafton 
Milne.  Pp.  xiv.  and  262.— Vol.  vi.  In  the  Middle  Ages.  By  Stanley  Lane-Poole. 
Pp.  xvL  and  382.  London :  Methnen  &  Co.,  1898-1901.  Size  8  x  5.  Maps  and 
luustrations. 

Egypt.  Barron  and  Hnme. 

Notes  on  the  Geology  of  the  Eastern  Desert  of  Egypt.  By  T.  Barron  and  W.  F. 
Hume,  D.sc.  London :  Dnlau  &  Co.,  1902.  Size  8)  X  5},  pp.  42.  Presented  by 
the  Publishers. 

Egypt.  XardoB. 

A  Geography  of  Egypt  and  the  Anglo-Egyptian  Sudan.  By  H.  W.  Mardon. 
London,  etc. :  Blackie  &  Son,  Ltd.  Size  7)  x  5,  pp.  214.  Maps  and  Illustrations. 
TtDo  copies.    One  presented  by  the  Author ^  Ae  other  by  the  Publishers. 

Although  intended  primarily  for  Egyptian  schools,  this  book  contains  information 
which  may  be  of  use  to  a  wider  circle  of  readers.  The  mode  of  treatment  is  on  the 
whole  satisfactory. 

Egypt.  Willeooks. 

The  Nile  Beeervoir  dam  at  Assuan,  and  after.  [Cairo,  1902.]  Size  10  x  6},  pp.  14. 
Presented  by  the  Author. 

A  Prefatory  Note  to  the  work  bearing  the  above  title,  urging  the  advantages  of  the 
equatorial  lakes  as  storage  reservoirs. 

Egypt.  SeoUuh  O.  Mag.  18  (1902) :  637-645.  

The  Lrigation  of  Egypt :  What  the  British  have  done.  With  Maps  and  lUustra' 
lions. 

Based  on  Prof.  Brunhes'  work. 

Egypt— Geology.  C.  Bd.  185  (1902) :  803-804.  Foorton. 

Snr  le  Gr^  nubien.    Note  de  B.  Fourtau. 

Egypt--White  Kile.  B.8.  KhSdiv.  Q.  5  (1902) :  698-742.  ImiM. 

Voyage  an  Nil  Blanc,  pour  des  reoherches  zoologiques.  Par  le  Dr.  W.  Innes 
Bey.     WUh  lUustratums. 

Fernando  Fo  and  Spanish  Guinea.    B.R.8.G.  Madrid  44  (1902) :  190-347.     d' Almonte. 

Someras  notas  para  contribuir  &  la  descripcidn  fisica,  geol<5gica  y  agroldg^ca  de 
la  zona  noroeste  de  la  isla  de  Fernando  Poo  y  de  la  Guinea  continental  espa&ola, 
con  algnnas  observaciones  sobre  vias  de  comunicacidn  y  la  colonizacidn  de  aquellos 
territorios.    For  Enrique  d' Almonte.     With  Sketches. 

French  Congo.  B.8.  Bretonne  0. 80  (1902) :  337-359.  Toqne. 

Essai  sur  I'Origine  et  I'Evolution  de  la  race  Banda  (Afrique  Centrale).    Par  G. 

Toqud. 
Frenoh  Congo.       B.  ComiUVA/rique  Franfaise  12  (1902) :  404-408.  Brnel. 

Le  Chari  et  le  Babr  Sara.    Georges  BmeL     With  Map. 

Ck>nte8ts  the  view  of  M.  Maistre  that  the  Bahr  Sara  is  the  principal  head-stream 
of  the  Shari. 

Frenoh  Congo.  LSfler. 

Benseignements  Colon.,  Comity  V Afrique  Fran^aise  No.  6  (1902) :  121-128. 
De  la  Sanga  an  Ohari  et  k  la  B^nou^ :  les  reconnalBsanoes  du  capitaine  Lofler. 
With  Map. 
See  note  in  Monthly  Record  for  November,  1DU2  (p.  540). 
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Trtuh  Congo.  MouvemetU  G,  19  (1902) :  517-618.  

L'exploraiion  da  baasin  de  la  Poko.     With  Map. 
The  Poko  is  a  tributary  of  the  Ubangi. 

Trmeh  Chiinoa.  Kormand. 

SenmifptemenU  Cdon.,  ComiUVA/rique  Frangaiie  7  (1902) :  148-149. 

Notes  Bur  la  Gnin^  fran^aise.    Par  Oapitaine  B.  Nonnand. 
Oomiaii  East  Afrioa.    KoUm.  Z,  8  (1902) :  391-398,  411-412,  447-449.  Hsrftuth 

Die  ZwiBchenseenhochl&nder.    Yon  A.  Herfnrth. 
Osrmaii  Sonth-Wost  Africa.  Gerding. 

Die  fiahn  Swakopmund- Windhoek,  von  Gerding.  Berlin :  W.  Sasserott,  1902. 
Siie  10  X  7,  pp.  881^106.    Map  and  lUuitraiumi.    Priee  2$. 

Xadagasear.  Bev.  Madagaaoar  4  (1902) :  385-417.  Jonrdran. 

Mission  m^ioale  faite  dans  le  Nord-Oaest  de  Tile.  Par  Dr.  Jourdran.  Wiih 
lUuttralioru. 

Xadagasear.  LaiEsj. 

Bev.  Madaaa9oar  4  (1902) :  821-338, 408-420;  4  (2  Sem.)  (1902) :  22-38,  435-448. 
Le  bassia  lacas^  d'Alaotra  k  Madagascar.    Par  Dr.  Laflfay. 

lUdagasear.  La  (?.,  B.8.0.  Pans  6  (1902) :  277-283.  OaUieni. 

Les  travauz  g^ograpbiques  k  Madagascar.    Par  General  Gallieni.     With  Map. 

Nigeria.  SooUish  Q,  Mag.  18  (1902) :  631-637.  Maealistsr. 

The  Aro  CouDtry,  Southern  Nigeria.  By  Donald  A.  Maoalister.    Wiih  lUu$tr<Uion$. 
NUs.  B.S.  t^Audn  Colon.  9  (1902) :  497-515,  583-598,  653-674.  Honry. 

Dans  les  Marais  da  Haut  Nil.    Par  Commandant  Henry. 
The  author  is  an  officer  in  the  service  of  the  Congo  State. 

Fortogasss  East  Afrioa.       B.8.0.  Litiboa  90  (1902) :  5-17.  Dnrto. 

Beconbecimento  e  ocoupa^fto  dos  territories  entre  o  Messangire  e  os  pioos  Namnli. 
Per  Portugal  DurOo. 

Sahara.  Bev.  G.  51  (1902) :  335-343.  Domin. 

Da  Tidikelt  au  Niger.    Par  Pierre  Doruin.     With  Map. 

Discusses  the  question  of  communication  across  the  Sahara  in  the  light  of  Lieut. 
Cottenest's  journey. 

Sahara.  B.8.G.  MaraeOU  26  (1902) :  207-216.  Lagan. 

Souvenirs  de  colonne  an  Sahara.    Par  Colonel  Lugan. 

Senegal.  Bev.  Colon.  (1902) :  87-124,  377-423,  551-606,  707-744.  Coortet 

Etude  Bur  le  Senegal.    Par  M.  Courtet.     With  Maps. 

Senegal.  Tellier. 

G.  Tellier.  Autour  de  Kita.  Etude  Soudanaise.  Paris,  etc. :  U.  C.  Lavauzelle 
[not  dated].    Size  10  x  6},  pp.  316.    Maps.    Priee  5«. 

A  detailed  account  of  a  district  in  the  upper  basin  of  the  Senegal. 

Somaliland.  XoNeill. 

In  Pursuit  of  the  '*  Mad  **  MuUab.  Service  and  Sport  in  the  Somali  Protectorate. 
By  Captain  Malcolm  McNeill.  With  a  chapter  by  Lieut  A.  C.  H.  Dixon.  London : 
C.  Arthur  Pearson,  Ltd.,  1902.  Size  8x5,  pp.  xL  and  314.  Plan  and  lUustra- 
tiond.    Price  69.    Pretented  by  the  Publi$herB. 

South  Afrioa— Historieal.    La  (?.,  BJ3.0.  Parit  6  (1902) :  284-288.  Deheraia. 

Voyage  du  landdrost  Starrenburg  au  nord  du  Cap  de  Bonne-Esp^rance  en  1705. 
Par  K  Dehe'rain. 

South  Africa—Laboar  Question.    Nineteenth  Century  52  (1902) :  724-731.        Johnston. 

The  Native  Labour  Question  in  South  Africa.  By  Sir  Harry  H.  Johnston, 
O.O.M.Q.,  etc. 

Spanish  eoinea.  B.B.8.G.  Madrid  44  (1902) :  48-69.  Ooso. 

Demarcaoidn  de  la  Guinea  espaHola.  Por  el  capitdn  de  Estado  Mayor  D.  Manuel 
Nieves  Coso.     With  Map. 

Tunis.  Queetions  Dipt,  et  Colon.  14  (1902) :  513-524.  Pensa. 

L'avenir  do  la  Tunisie.  Llndustrie  enrop^enne  et  I'industrie  indigene.  Par 
Henri  Pensa. 
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Uganda.  Hobley. 

Eastern  Uganda,  an  Ethnological  Survey.  By  C.  W.  Hobley.  (Anthropologioal 
Institnte,  Oooasional  Papers,  No.  1.)  London:  Anthropological  Institute,  1902. 
Size  11  X  7),  pp.  96.  Map  and  Plates.  Price  10«.  net  Presented  &y  the  Anthropo- 
logical InttUute, 

This  will  be  specially  noticed. 

Watt  Afrioa.  

Hints  and  Suggestions  for  Travelling  on  the  West  Ooast  of  Africa.  London : 
Bishop  &  Go.  [not  dated].  Sise  6)  x  4),  pp.  30.  Price  U.  Preeenttd  by  the 
Publishers. 

KOBTH  AXSBIOA 

Alaska.  Popular  Set.  Monthly  68  (1902) :  183-184.  Hollister. 

The  Size  of  Alaska.    By  George  B.  Hollister.     With  Map. 
Canada.  Tyrrell. 

Department  of  the  Interior.     Beport  on  an  Exploratory  Survey  between  Great 
Slave  lake  and  Hudson  Bay,  Districts  of  Mackenzie  and  Keewatin.    By  J.  W. 
Tyrrell.    (Appendix  No.  26,  Part  iil.  Annual  Beport,  1901.)    Ottawa,  1902.    Size 
10  X  6},  pp.  62.    Illustrations.    Presented  by  the  Surveyor-Oeneral  of  Canada. 
See  note  in  Journal  for  September,  1902  (p.  340). 

Canada.  

Fourth  Annual  Beport  of  the  Geographic  Board  of  Canada  for  the  year  endiug 
June  30, 1902.    (Supplement  to  the  Thirty-fifth  Annual  Report  of  the  Department 
of  Marine  and  Fisheries.    Marine.)    Ottawa,  1902.    Size  10  x  6),  pp.  16. 
Gives  decisions  from  July  1,  1901,  to  June  30, 1902.    Among  the  forms  adopted 

are  Athabaska,  Backs  river  (not  Great  Fish  river),  Dnbawnt  river  (not  Doobaunt), 

Thelon  river  (not  Ark-e-leenik). 

Xezico.  Sohiesi. 

Quer  durch  Mexiko.  Yom  Atlantischen  zum  Stillen  Ocean  von  Dr.  Wilhelm 
Schiess.  Berlin :  Dietrich  Beimer  (Ernst  Vohsen),  1902.  Size  10 J  X  7,  pp.  xiii. 
and  234.    Map  and  lllusiraUons.    Price  8  m.    Presented  by  the  PuMishers, 

Xexioo — ^Vera  Cmi.  

Veracruz  Port- Works.  Descriptive  Memoir  of  the  great  undertaking  which  is 
to-day  being  inaugurated.  March  6, 1902.  Size  9  X  6),  pp.  22.  PUin  and  lUuetra- 
tions.    Presented  by  Mr.  Henry  A,  Case. 

Korth  Amerioa— HistorieaL  Fisoher  and  Sonlsby. 

The  Discoveries  of  the  Norsemen  in  America,  with  special  relation  to  their  carto- 
graphical representation.  By  Joseph  Fischer.  Translated  from  the  German  by 
Basil  H.  Soulsby.  London :  Henry  Stevens,  Son  &  Stiles,  1903.  Size  10)  X  6), 
pp.  xxiv.  and  130.     Maps.    Presented  by  (he  Translator  and  Publishers. 

[See  reviews,  arUe^  p.  181.] 

North  America — Historical.  Henry,  Thompioni  and  Cones. 

New  Light  on  the  Early  History  of  the  Greater  North- West.  The  Manuscript 
Journals  of  Alexander  Henry,  Fur  Trader  of  the  North-West  Company,  and  of 
David  Thompson,  Official  Geographer  and  Explorer  of  the  same  Company,  1799- 
1814.  Exploration  and  Adventure  among  the  Indians  on  the  Red,  Saskatchewan, 
Missouri,  and  Columbia  rivers.  Edited  with  Copious  Critical  Commentary  by 
Elliot  Cones.  In  three  Volumes.  Vol.  i.  The  Red  River  of  the  North  (pp.  xxviii. 
and  446) ;  Vol.  ii.  The  Saskatchewan  and  Columbia  Rivers  (pp.  vi.  and  447-916) ; 
Vol.  iii.  Index  and  Maps  (pp.  917-1028).  New  York  :  Francis  P.  Harper,  1897. 
Size  9x6.    Maps  and  Portrait.    Price  £2  10<. 

United  SUtes— Massaohnsetts.    /.  Geology  10  (1902) :  513-517.  Cleland. 

The  Landslides  of  Mounts  Greylock  and  Briggsville,  Mass.  By  H.  F.  Cleland. 
With  Map  and  Illustration. 

United  States— KiMonri.  Harbnt. 

Geological  Survey  of  Missouri.  Vol.  lii.  part  ii.  Sheet  Re|>ort8  Nos.  6-10. 
Reports  on  Areal  G^logy.  By  Curtis  F.  Marbut.  Published  by  the  Geological 
Survey.  Jefferson  City,  1898.  Size  10  x  7,  pp.  17-372.  Maps  and  PlaUs.  Two 
copies,  one  presented  by  the  Survey ^  the  other  by  Mr.  C.  F.  Marbut. 
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United  Stotei— XiMonri.  Xurbnt. 

The  ETolation  of  the  Northern  Part  of  the  Lowlands  of  Sonth-Eastem  Misflonri. 
By  0.  F.  Marhut.    (The  UDiversity  of  Missonri  Studies.     Volume  L  No.  3, 1902.) 
Size  10  X  7,  pp.  viii.  and  64.    Mapi  and  Plate$.    Prioe  $1.25. 
This  was  noticed  in  the  Monthly  Record  for  January  (p.  82). 
United  States— New  England.  Da^is. 

River  Terraces  in  New  England.  By  W.  M.  Davis.  (Bnlletin  Mueeum  Ck>mpara- 
tive  Zoology  at  Harvard  College,  vol.  zxxviii.,  G^logioal  Series,  vol.  v.  No.  7.) 
Cambridge,  Mass.,  1902.    Size  10  x  6},  pp.  281-346.    Diagrams, 

United  States— Texas.    /.  Franklin  1. 164  (1902) :  14a-156,  225-238,  263-281.       HilL 
The  Beaumont  Oil  Field,  with  Notes  on  other  Oil  Fields  of  the  Texas  Region. 
By  Robert  T.  Hill.    Map  and  Section,    Also  separate  copy,  presented  by  the  Author. 

OEHTRAL  AHD  SOUTH  AKERIOA. 

Argentine  Bepublio— Eistorieal.    An.  8.  d.  Argentina  64  (1902) :  113-187.         Ontes. 
£1  primer  estableoimiento  espaiiol  en  el  territorio  argentine  (1527-1902).     Noticia 
hiatdrico-geogrtlfica.    For  F^lix  F.  Outes.     With  Maps. 

Bolivia.  

Carta  geogr^flca  del  N.  O.  de  Bolivia,  La  Paz,  1902.    Size  11  X  7),  pp.  6.    Map. 
Shows  the  frontiers  claimed  by  Peru,  Bolivia,  and  Brazil  in  this  region. 

Braiil— Bahia.  Rev.  I.Q.  e  Hist.  Bahia  8  (1901) :  19-30.  ?ragner. 

Riqueza  mineral  do  Estado  da  Bahia.  Pbenomenos  geologioos  e  mineralogicos, 
especialmente  na  zona  de  Santo  Amaro.    Por  Henrique  Praguer. 

Central  America.  O.Z.  8  (1902) :  489-515.  Sapper. 

Die  mittelamerikanisohe  Landsohaft.    Yon  Dr.  Earl  Sapper.     With  PUites. 

Central  America — Canal.  Serrell. 

The  American  Isthmian  Canals.  The  Darien  Mandingo  Canal.  By  Edward 
Wellman  Serrell.  New  York,  1902.  Size  9)  x  6),  pp.  16.  Presented  by  Colonel 
O.  E.  Church. 

Central  America — Canal.  Serrell. 

The  American  Isthmian  Canals.  The  Darien  Mandingo  Ganal.  By  Edward 
Wellman  Serrell.  New  York,  1902.  Size  9}  X  6|,  pp.  16.  PresenUd  by  the 
Author. 

Chile.  Intemat.  Quarterly  1  (1902)  :  1-252.  

Brief  Notes  on  Obile.  Geographical  Situation,  Boundaries,  Extent  and  Surface, 
General  Description,  Climate,  Productions,  Population,  History,  Government, 
Industry  and  Commerce ;  Description  of  Provinces ;  General  Catalogue  of  Exhibits 
at  Pan-American  ExpositioD,  with  List  of  Awards.    With  Illustrations. 

Colombia.  Vergara  j  Velaseo. 

Nueva  Geografla  de  Colombia  escrita  por  regiones  naturales  por  F.  J.  Vergara 
y  Velaseo.    Tomo  i.  Geografla  General.    Bogota,  1901.    Size  10  x  7,  pp.  viii., 
1008,  Ixxiv.,  and  46.    Maps  and  Illustrations. 
This  will  be  reviewed  elsewhere. 

Qnatemala.  Petermanns  M.  48  (1902) :  198-195.  Sapper. 

Das  Krdbeben  in  Guatemala  vom  18.  April  1902.  Von  Prof.  Dr.  Karl  Sapper. 
With  Map. 

Jamaica — Bibliography.  Cnndall 

Bibliographia  Jamaicensis.  A  List  of  Jamaica  Books  and  Pamphlets,  Magazine 
Articles,  Newspapers,  and  Maps,  most  of  which  are  in  the  Library  of  the  Institute 
of  Jamaica.  By  Frank  Cnndall.  Kingston,  Jamaica,  [1902].  Size  8)  x  5^,  pp. 
84.     Presented  by  tJie  Institute  of  Jamaica. 

Orinoco.  Ttiana. 

Down  the  Orinoco  in  a  Canoe.  By  S.  P^rez  Triana.  With  an  Introduction  by 
R.  B.  Cunninghame  Graham.  London:  W.  Heinemann,  1902.  Size  8  x  5,  pp. 
xvi.  and  254.     Map.     Prioe  6s. 

Patagonia.  Rev.  Museo  La  Plata  10  (1902) :  269-281.        Lehmann-Nitsohe. 

La  pretendida  existencia  actual  del  Grypotherium,  supersticiones  araucanas  refe- 
rentes  &  la  Intra  y  al  tigre.    Por  Dr.  Booert  Lehmann-Nitsohe. 
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Weft  iBdiai— Ernptlonf.    American  J.  8ei.  14  (1902) :  31&-350.  HoTej. 

Obseryations  on  the  Ernptions  of  1902  of  La  Sonfrito,  St.  Yinoent,  and  Moont 
Pelte,  Martinique.    By  B.  O.  Hoyey.     With  Mapi  and  IttfutratioM. 

AVSTB^LASIA  AHD  FAOmO  I8LAVDS. 

AuitralaiU.  G.Z.  8  (1902) :  425>450,  516-534.  BatMl. 

Der  aoBtraliache  Bund  nnd  Neneeeland.    Von  F.  Ratzel. 
An  outline  of  existing  oonditions  in  Anstralasia. 
Fiji— Meteorology.  Vanghan. 

Fiji.    Meteorologioal  Obeeryationa  taken  at  Snya  during  1901.    By  J.  D.  W. 

Vanghan.    Snya :  E.  J.  Maroh,  1902.    Size  13)  x  8},  pp.  16. 

EawaiL  Monthly  Weather  Beo,  80  (1902) :  364-868.  

Meteorology  in  HawaiL     WUh  Mape. 

Vtw  Chiinea.  GUHnu  88  (1902) :  247-253,  Wenle . 

Zwergyolker  in  Neu-Guinea?    Von  Prof.  Dr.  K.  Wenle.     WUh  lUuttroHone. 

Ktw  South  Wales.    /.  and  P.R.8.  New  South  Walee  86  (1901) :  223-242.      MoKinney. 
Frojeets  for  Water  Ooneeryation,  Irrigation,  and  Drainage  in  New  South  Walea. 
ByH.G.  MoKinney. 

Kew  South  Walei.  Ooghlan. 

The  Wealth  and  Proerese  of  New  South  Wales,  1900-01.  By  T.  A.  Goghlaa. 
Sydney:  W.  A.  Gulllok,  1902.  Siie  9x5},  pp.  xyi.  and  1044.  Map.  Pre- 
Bailed  hy  the  Agent'OenercH  for  New  South  WiUeB. 

Kew  South  Wales.  

1902.  Legislatiye  Assembly.  New  South  Wales.  Annual  Report  of  the  Depart- 
ment of  Mines,  New  South  Wales,  for  the  year  1901.  Sydney :  W.  A.  GuUick, 
1902.  Size  13  x  8,  pp.  196.  Map$,  Diagramt,  and  lUugtraiiom.  Price  7t.  6d. 
Preeented  hy  the  Agent-Oeneral  for  New  South  Wdlea. 

Kew  South  Wales.  


The  Year-Book  of  New  South  Wales.  Compiled  by  the  Editor  of  the  Tear-Book 
of  Australia  for  oiroulation  by  the  Agent-General  in  London,  190a  Size  4x5}, 
pp.  168.    Map,    Preeented  hy  ihe  Agent-Oenerdl  for  New  South  Walee. 

Kew  South  Wales— HistorioaL  Bladen. 

Historical  Reoords  of  New  South  Wales.  Vol.  yii.  Bligh  and  Maoquarie,  1809, 
1810,  1811.  Edited  by  F.  M.  Bladen.  Issued  by  direction  of  the  HonoraUe 
J.  Perry.  Sydney :  W.  A.  Gullick,  1901.  Size  8}  x  5},  pp.  Ix.  and  690.  Plan 
and  Plaiee.    Preeented  hy  ihe  N.S,  W.  Oovemmeni, 

One  of  a  yaluable  series  of  yolumes  in  course  of  publication,  in  which  practically 
the  whole  of  the  Records  relating  to  the  foundation,  progress,  and  goyemment  of  New 
South  Wales  are  being  printed  in  full. 

Kew  Zealand.  T.  and  P.  New  Zealand  L  84  (1901) :  362-386.  Oarse. 

On  the  Flora  of  the  Manku  District.    By  H.  Oarse. 

Kew  Zealand.  T.  and  P.  New  Zealand  I.  84  (1901) :  440-444.  Fftrk. 

On  the  Secular  Moyements  of  the  New  Zealand  Coast-line.    By  Prof.  James  Park. 

Kew  Zealand.  Dadelsm. 

The  New  Zealand  OflSoial  Tear-Book,  1902.  Prepared  ...  by  B.  J.  yon  Dadelszen. 
Wellington,  N.Z. :  J.  Mackay,  1902.  Size  8}  x  5},  pp.  yi.  and  690.  Mape, 
Diagrams,  and  lUuetratione. 

Hew  Zealand.  National  G.  Mag.  18  (1902) :  342-352.  Uoyd. 

Problems  of  the  Pacifio— New  Zealand.    By  H.  D.  Lloyd. 

Paeifle— Burutn  and  Bimatara.    Bet.  Colon.  (1902):  1-11.  Gamier. 

Rapport  sur  le  peroement  des  passes  de  Rurutu  et  de  Rimatara,  adress^  par  le 
oapitaine  de_port  de  Papeete  h  M.  le  Gouyemeur  des  ^tablissements  fran9ais  de 
rOc^mie.     Wiih  llluelrationB. 

Queensland.  Queeneland  G.J.  17  (1901-1902) :  33-48.  Traill. 

Mount  Ooot'tha  Reserye.    By  W.  H.  Traill.     With  lUuttratUme. 
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Qna«Bilind.  

1902.  Qaeenslftnd.  Report  of  the  Registrar-General  on  Agricultural  and  Pastoral 
Statiftioi  for  1901.    Size  13  x  8,  pp.  70. 

FOLAB  BSeiOVS. 

Antaretio.  B,8,R,  Edge  O.  86  (1902) :  446-450.  Leeointe. 

La  Terre  Alexandre  1^.    Par  G.  Leoointe. 

DiscuBfles  the  identity  of  landa  seen  by  Bellingshausen  and  by  the  Belgian 
Antarctic  Expedition. 

Aretie.  Church  MUi,  InUttigenoer  27  (1902) :  898-904.  Peek. 

Arctic  Travelling :  Two  Hundred  Miles  in  an  Open  Boat.  Notes  of  a  Journey 
^m  Chimberland  Sound  to  Frobisher  Bay.    By  the  Rot.  E.  J.  Peck. 

Aretio— Peary's  Expedition.    B.  Amenoan  O.S.  84  (1902) :  337-340.  

Mr.  Peary's  Return.    With  Map, 

Polar  Exploration.  Eassert. 

Die  Polarforschung.  Gesohichte  der  Entdeokungsreisen  zum  Nord-  und  Sddpol  von 
den  &ltesten  Zeiten  bis  zur  Gegenwart.  Yon  Prof.  Dr.  Kurt  Hassert.  Leipzig: 
B.  G.  Teubner,  1902.    Size  7}  x  5,  pp.  iv.  and  156.    Map$. 

KATHEXATIOAL  OEOeBAPHT. 

Astronomy— Star  Oatalogne.  Earn. 

Catalog  von  Stemen,  deren  Oerter  durch  selbstst&ndige  Meridian-Beobachtungen 
bestimmt  worden  sind,  aus  Band  67  bis  112  der  Astronomisohen  Nacbriohten 
reducirt  auf  1875,  o  von  Dr.  N.  M.  Earn,  nach  dessen  Tod  herausgegeben  yon  H. 
G.  Van  de  Sande  Bakhuyzen.  Amsterdam :  Job.  Miiller,  1901.  Size  12  x  10), 
pp.  X.  and  368.    Presented  by  the  K.  Akademie  van  Wetenwhappen,  Am$ierdam, 

Cartography.  

Service  G^ographique  de  I'Arm^e.  Rapport  sur  les  travaux  executes  en  1901. 
Paris,  1902.     Size  10  x  6),  pp.  40.    Maps. 

Besides  the  survey  work  in  France,  Algeria,  and  Tunis,  progress  has  been  made 
with  the  new  edition  of  the  map  of  Africa,  and  with  maps  ox  parts  of  Europe,  Asia, 
and  America,  on  the  scale  of  1 : 1,000,000. 

Cartography— Areas.         P0<ermann«  if.  48  (1902):  213-215.  Wagner. 

Die  EinfQhrung  von  Flaohenzahlen  auf  den  Karten.  Von  Prof.  Dr.  Hermann 
Wagner. 

Cartography — Kap-ooUeotion.  

Mus^e  r^troepectif  de  la  Glasse  14.  Cartes  et  appareils  de  g^graphie  et  de 
cosmographie.  Topographic,  k  TExposition  Universelle  Internationale  de  1900,  k 
Paris.  Rapport  du  Oomitd  d'Installation.  Size  11  x  7},  pp.  86.  UlustratioM. 
Presented  by  M.  Henri  Sarrian, 

Saryeying.  Bunrnrd. 

Hand-Book  of  Professional  Instructions  for  the  Trigonometrical  Branch,  Survey 
of  India  Department  [Second  Edition.]  Prepared  by  Major  S.  G.  Burrard. 
Calcutta,  1902.  Size  10  x  6,  pp.  xit.,  268,  and  46.  Presented  by  the  Surveyor- 
Qenercd. 

Tide  gauges.  P.I.  Civil  Engineers  149  (1902) :  223-244.  Dawson. 

Tide-gauges  in  Northern  Climates  and  Isolated  Situations.  By  Dr.  W.  B.  Dawson. 
TFf  ^  Map  and  Diagrams.    Also  separate  copy,  presented  by  the  Au^ior. 

PHT8IGAL  AHD  BIOLOGICAL  OEOOSAPHT. 

Climatology.  Z.  Oes.  Erdk.  Berlin  (1902) :  611-629,  671-693.  Freeh. 

Studien  iiber  das  Klima  der  geologischen  Yergangenheit.  Yon  Prof.  Dr.  Fritz 
Freeh.     With  Maps. 

Oeomorphology— Hanging  Yalleys.  Garwood. 

Qmrterly  J.  Geolog.  8.  08  (1902) :  708-718. 

On  the  origin  of  some  Hanging  Yalleys  in  the  Alps  and  Himalayas.  By  Prof.  £. 
J.  Garwood.    With  Map  and  Plates. 
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Oeomorphology— Xoon.    SootHih  O,  Mag.  18  (1902):  587-597.  Smith. 

The  Origin  and  Development  of  Heather  Moorland.    By  Dr.  W.  G.  Smith. 

A  careful  analysis  of  the  work  on  the  German  heaths  by  Graebner  (Joumaly  vol. 
XX.  p.  551). 

Gravity.  C.  Bd.  186  (1902) :  774-776.  CoUet 

La  pesantenr  le  long  dn  parallMe  moyen.    Note  de  J.  Gollett 

Xnmatdlogy.  /.  Manehetter  0,8. 17  (1901) :  197-221.  Greenwood. 

The  Life  of  a  Wave  from  its  Cradle  to  its  Grave.  By  Captain  W.  Nelson  Green- 
wood.   With  niuttratioru. 

Xnmatology— Bipple-marks  and  Danes.  Bertololy. 

Kranselnngsmarken  nnd  Dunen.  Yon  Dr.  Ernst  Bertololy.  (Miinchener  Geo- 
Kraphische  Studien,  herausgegeben  von  Siegmund  Giinther.  Neuntes  BtUck.) 
Mttnchen :  T.  Aokermann,  1900.    Size  9)  x  6,  pp.  iv.  and  190. 

Xeteorology.  J.G.  1  (1902):  400-402.  JeflEerson. 

The  Inflnence  of  Ponds  and  Rivers  on  Atmospherical  Temperatures.  By  Prof. 
M.  S.  W.  Jefferson. 

Oeeanography.  Bchott. 

Wissensohaftliche  Ergebnisse  der  Dentschen  Tiefsee-Expedition  anf  dem  Dampfer 
"  Yaldivia  "  1898-1899.  Im  Anftrage  des  Beichsamtes  des  Innern  heransgegeben 
von  Carl  Chan.  ErsterBand.  Oceanographie  und  Maritime  Meteorologie  im  Anf- 
trage des  Beichs-Marine-Amtes  bearbeitet  von  Dr.  Gerhard  Schott.  Text  and 
Atlas.  Jena :  Gnstav  Fischer,  1902.  Size  1^  x  10),  pp.  xii.  and  404.  Dtoyrams, 
Map,  and  lUuitratiovu. 

To  be  reviewed. 

Oceanography.  XrHmmel. 

Das  Wissen  der  Gegenwart.  Deutsche  Univorsal-Bibliothek  fiir  Gebildete.  52 
Band.  Der  Ozean.  Eine  EinfUhrung  in  die  Allgemeine  MeereskuDde.  Yon  Dr. 
Otto  ELrHmmel.  Zweite,  Dnrchweg  Yerbesserte  Anflage.  Wein  and  Prag:  F. 
Tempsky ;  Leipzig :  G.  Freytag.  1902.  Size  7}  x  5,  pp.  viii.  and  286.  Maps  and 
Hlu9tration$.    Price  4m. 

Oeeanography— Currents.  Bnssell. 

/.  and  r.n.8.  New  South  Wales  85  (1902)  :  336-34G. 
Current  Papers,  No.  6.    By  H.  C.  Russell.    With  Charts.    Also  separate  copy,  pre- 
sented by  the  Director  of  the  Sydney  Observatory. 

Ooeanography— Soundings.    Ann.  Hydrographie  SO  (1902):  51S-515.  Simonsen.^ 

Lothungen  an  der  ostkfiste  Siidamerikas.    Yon  Kapt.  A.  Simonsen. 

Oceanography — Soundings.    -/Inn.  ^ydro^rapWc  30(1901):  516-532.  

Die  Lothungsreise  des  Kabeldampfers  "  von  PodbielBki  '*  iiber  den  Nordatlant- 
ischen  ozean  im  Sommer  1902.    With  Chart. 

Snow.  Rev.  Museo  La  Plata  10  (1902) :  313-326.  Hauthal. 

Nieve  penitente.    Per  Bodolfo  Hauthal.    With  Plates. 
Cf.  note  in  the  Journal  for  September,  1902  (p.  347). 

AHTHBOPOGSOGBAPHT  AND  HI8T0BI0AL  GEOGBAPHT. 

Oommereial— Ohinohona.    Ahh.  K.K.O.  Ges.  Wien  4  (1902) :  1-44.  Dronke. 

Die  Yerpflanzung  des  Fieberrindenbaumes  aus  seiner  Siidamerikaniscben  Heimat 
nach  Asien  und  anderen  L&ndern.    Yon  Julius  Dronke.    With  Maps. 

Historical— Gerritsi.  Wiohmann. 

Dirck  Gerritsz.     Ein  Beitrag  zur  Entdeckungsgeschichte  des  lO**""  und   17**» 
Jahrhunderts.    Yon  Dr.  Arthur  Wichmann.    Groningen :  J.  B.  Wolters,   1899. 
Size  10  x  6J,  pp.  104. 
A  valuable  monograph  on  Dirck  Gerritsz  and  his  voyages.   Translations  of  hitherto 

unpublished  documents  are  given. 

Historical— Mile.  Rev.  G.  Italiana  9  (1902) :  473-498.  TTiielli. 

Antonio  di  Tuccio  Manetti,  Paolo  ToscancUi  e  la  lunghezza  delle  miglia  nel  Secolo 
delle  Scoperte.     Per  Gustavo  Uzielli. 

Historical— TraveL         B.S.R.  Beige  G.  26  (1902):  379-404.  Du  Bois. 

L'E volution  des  voyages.    Par  Albert  Du  Bois. 
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FoUtieal  Ctoograpliy — Sonndariei.  D'Alm«ida. 

B.8,Q.  Com,  Bordeaux  28  (1902) :  341-348. 

La  notion  den  fronti^es  en  g^ographie  politique.    By  P.  Gamena  d* Almeida. 

Population  of  Cities.      La  Q,,  B.8.G,  Paris  6  (1902) :  313-821.  Weinrob. 

Lea  grandes  oit^s  dn  monde.    By  T.  Weinreb. 
Gives  the  popalations  according  to  recent  censaaes. 

BIOeSAPHT. 

Bright.  Bright. 

The  Life  Story  of  the  Late  Sir  Charles  Tilston  Bright,  Civil  Engineer:  with  which 
is  incorporated  the  story  of  the  Atlantic  Cable,  and  the  first  telegraph  to  India 
and  the  Colonies.  By  his  brother,  Edward  Brailsford  Bright,  and  his  sod,  Charles 
Briglit  2  volumes.  Westminster :  A.  Constable  &  Co.,  [not  dated].  Size  9  x  5}, 
pp.  (vol.  i.)  XX.  and  506;  (vol.  ii.)  xii.  and  702.  Portraits  and  Illustrations, 
Presented  by  Mr.  Charles  Bright. 

Gastaldi.  Grande. 

Stefano  Grande.  Notizie  suUa  vita  e  snlle  opere  di  Giacomo  Gastaldi,  Cosmo- 
grafo  Piemontese  del  Seoolo  xvi.  Con  I'refazione  di  Luigi  Hughes.  Torino: 
Carlo  Clausen,  1902.     Size  9)  x  6),  pp.  100. 

Powell.  Science  16  (1902) :  782-790.  

In  Memory  of  John  Wesley  Powell. 

On  the  proceedings  of  a  meeting  convened  by  the  Smithsonian  Institution. 

Vasoo  da  Oama.  Telles  da  Oama. 

Le  Comte-Amiral  D.  Yasco  da  Gama.  Par  D.  Maria  Tellcs  da  Gama.  Paris : 
A.  Roger  and  F.  Chernoviz.  1902.  Size  10^  x  7 J,  pp.  xxvi.  and  340.  Map,  Por- 
traits and  Illustrations,    Price  25s, 

GENERAL. 

Almanac.  — 


Annuaire  pour  Tan  1903,  public  par  le  Bureau  des  Longitudes.  Avec  des  Notices 
Soientifiques.  Paris :  Gauthier  Villars.  Size  6J  x  4,  pp.  viii.,  668,  54, 10,  4,  34, 
and  38. 

Enoyclopsedia  Britannioa.  


The  New  Volumes  of  the  Encyclopsdia  Britannioa,  constituting,  in  combination 
with  the  existing  volumes  of  the  Ninth  Edition,  the  Tenth  Edition  of  that  work. 
The  eighth  (ninth)  of  the  new  volumes,  being  volumes  xxxii.  (xxxiii.)  of  the  com- 
plete work.  London,  etc.,  1902.  Size  11  x  8J,  pp.  (voL  xxxii)  xxxviii.  and  872; 
(vol.  xxxiii.)  xviii.  and  946.     Illustrations^  etc. 

The  body  of  the  work  is  completed  by  these  volumes,  only  the  maps  and  Index 
being  still  to  appear. 

EnoyolopflBdia  Britannioa. 


The  New  Volumes  of  the  Encyclopedia  Britannioa.  .  .  .  The  sixth  (seventh)  of 
the  New  Volumes,  being  Volume  xxx.  (xxxi.)  of  the  Complete  Work.  London : 
A.  &  C.  Black;  and  the  Times,  1902.  Size  11 J  X  8J,  pp.  (vol.  xxx.)  xv.  and  846; 
(vol.  xxxi.)  XX.  and  910.     Maps  and  Illustrations, 

The  more  important  geographical  articles  in  these  volumes  include  Limnology  and 
Oceanography,  by  Dr.  H.  R.  Mill ;  Malay  Archipelago,  by  Dr.  H.  O.  Forbes;  Map,  by 
E.  G.  Ravenstein  and  Dr.  S.  Huge;  and  Polar  Regions,  by  Sir  Clements  Markham, 
Dr.  Nansen,  and  Dr.  H.  R.  Mill. 

French  Coloniei.         Questions  Dipl  et  Colon,  14  (1902) :  665-681.  Boret. 

Les  villes  de  sante  dans  nos  Colonies.    Par  Maurice  Buret. 

Geography.  P.  American  Philosoph.  8.  41  (1902) :  235-251).  Davis. 

Systematic  Geography.    By  W.  M.  Davis. 

Geography.  Giinther. 

Eutdeckungsgcschichte  und  Fortschritte  der  wissenschaftlichen  Geographic  im 
neunzehnten  Jabrhundert.    Von  Dr.  Siegmund  Giinther.     Berlin :  S.  Cronbach, 
1902.     Size  7 J  X  5.  pp.  232.     Price  2«.  6(J. 
An  excellent  summary  of  progress  in  exploration  and  scientific  geography  during 

the  nineteenth  century. 
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KorwegiAn  iMngUMgB.  Foeition. 

NorwegiBches  Lesebnoh.  Lesestfloke  in  der  norwegiBohen  Beichsspraohe.  Mit 
einem  AnhaDg^  Ton  LesestQcken  im  **  Landsmaal "  nebst  gmmmatikalisohen 
Yorbemerkungen  fiber  das  *'  Landsmaal  **  nnd  zwei  GloMaren.  Yon  J.  C.  Foeation. 
Wien,  etc. :  A.  Hartleben  [not  dated].  Size  7x4),  pp.  viii.  and  184.  Price  2m. 
PrwmUd  by  the  PMitker. 

Telegraphie  Code.  Atkinion. 

The  Yia  Eastern  Telegraphic  Social  Code.  Issned  under  the  Aathorization  of 
tiie  Eastern  Telegraph  Company,  etc  Compiled  by  Robert  T.  Atkinson.  London : 
W.  Hutchinson  &  Co.,  1902.  Size  8  X  5),  pp.  320.  Price  58.  net.  Map.  Pre- 
tented  by  the  PMishers. 

TraTeL  Boehm. 

Over  the  World.  By  Sir  Edear  Collins  Boehm,  Bart.  London:  Horace  Cox, 
1902.    Size  7}  X  5,  pp.  ziv.  and  366.    lUutirationt.    Presented  by  the  PtMiehers. 

Taar-book.  Trttbner. 

Minerva.  Jahrbnch  der  Gelehrten  Welt.  Heransgegeben  von  Dr.  K.  Trflbner. 
Zwolfter  Jahrgang,  1902-1903.  Strassbnrg :  Karl  J.  Trttbner,  1903.  Size  6  x  4), 
pp.  xl.  and  1332.    Portrait 


NEW  HAPS. 

By  X.  A.  RXIIYISS,  Map  Curator,  B.G.8. 

sirsopx. 

Anstria-Hnngary.  Artaria. 

BiBenbahn-  a.  Postkarte  von  Oesterreich-UnganL  Yierte  Neubearbeitnng.  3 
Auflage.  Scale  1 : 1,500,000  or  23*6  stat.  miles  to  an  inch.  Yienna :  Yerlag  von 
Artaria  &  Co.,  1903.    Price  2.20  kronen.    Presented  by  the  Publishers, 

guyi^ti^  and  Wales.  Ordnance  Surrey. 

Obdnakob  Subvit  or  Enolafd  and  Walm  : — ^Bevised  sheets  published  by  the 
Direotor-Gtoneral  of  the  Ordnanoe  Survey,  Southampton,  from  December  1  to  31, 
1902. 

1  ineh: — 
With  Mils  in  brown  or  black,  79,  89,  102,  103,  104,  120,  142,  165  (engraved). 
It.  eaeh. 

Printed  in  colours:  95  and  107  (combined).  Is.  Qd,  108,  109, 110,  112,  113,  115, 
123, 126, 149, 155.    Is,  eaeh, 

6-iiieh — County  Maps : — 
Cambridgeshire,  28  b.e.,  33  k.w.  DorBetBhire,  3  s.w.,  7  8.W.,  32  n.w.,  41  k.w.,  8.w., 
8.K.,  49  S.W.,  50  N.B.,  55  N.w.  HantiBgdonBhird,  19  s.b.,  20  s.w.,  28  n.w.  Xont- 
gomeryBhire,  15  n.w.,  16  n.w.,  19  &w.,  20  n.w.,  n.b.,  8.w.,  21  8.B.,  22  n.b.  Sbrop- 
shiro  (5a  s.b.  and  5  s.w.),  12  n.w.,  21  &b.,  28  8.W.,  39  n.b.,  40  n.w.  StaffordBhire, 
46  &B.,  50  N.B.,  52  N.B.,  8.W.,  56  8.B.,  58  8.W.,  59  8.w.    It.  each. 

96-ineh — County  Maps : — 
Cambridgeshire,  XIH.  5,  9 ;  XXYU.  14 ;  XXXL  14,  15 ;  XXXIX.  5 ;  XL.  1,  2, 
4,  5;  XLYL  2,  3,  5.  6,  7,  8,  9. 10, 11, 12. 18, 14,  16;  XLVU.  13,  15, 16;  XLYHL 
5 ;  LIIL  2,  3,  6,  9, 10. 13 ;  LY.  13.  DorBetshire,  XXI.  5,  15,  16 ;  XXX.  5,  7,  9, 
15;  LIY.  8;  LYIH.  15.  eiouoesterBhire,  X.  6;  XY.  15;  XXII.  16;  XXYII.  7, 
8,  9,  10, 11, 12, 14;  XXIX.  8, 11 ;  XLUI.  8,  9. 11,  12 ;  XLIY.  1,  2,  8,  4,  5,  6,  8,  9, 
10. 11,  12,  15, 16;  XLY.  1,  9;  XLYL  2 ;  LU.  7,  8;  LIY.  8.  10;  LYUI.  12,  14; 
LX.  11 ;  LXY.  12, 15;  LXYIU.  8, 15. 16;  LXX.  13, 14;  LXXIY.  18.  Leioester- 
shir^,  Y.  5,  13;  IX.  8,  16.  XontgomeryBhire,  XXX.  16;  XXXL  14;  XXX  YL 
16;  XXXYIL  6,  8,  9,  11, 15;  XXXYHL  3,  6,  8;  XLIIL  8, 10, 13;  XLYIL  16; 
XLYHL  7,  9,  10,  11, 15;  LH.  2.  Badnorshire,  IIL  15;  IIIa.  16;  YIL  15, 16; 
YIIL  2,  8.  Shropshire,  XLYL  16;  XLYIL  3,  4,  7,  8,  10,  14;  XLYHL  4;  LL 
14 ;  LIH.  8 ;  LIY.  1,  6.  8 ;  LY.  3,  14 ;  LYHL  1.  2,  3,  4,  5,  6,  7,  10, 11 ;  LIX.  9, 
10;  LXIIL  I,  5, 11.  8taffordBhirB,LXILll,  12;  LXIIL  12;  LXY.  6.  Warwiek- 
shire,  Y.  6.  WoreeBtershire  and  Do.  (Bet.  Nos.  4,  6,  and  7) ;  YIII.  14 ;  XIY. 
2,3.5.  6,  7,  8,  9,  10,  11,  12;  LYIH.  15;  LXIL  16;  LXIIL  9,  13.  Yorkshire, 
CCLXXXIY.  10;  CCLXXXY.  9;  CCLXXXYL  5,  9;  CCLXXXIX.  16; 
CCXC.  9 ;  CCXCH.  1,  5.    3t.  each. 
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4  milM  to  1  ineh— Miloellaaeoiis  Maps : — 

Petty  SeMional  Dirisioii  Maps  in  colour :-— Herefordshire,  LaDoashire,  Norfolk, 
Northamptonshire,  Nottinghamshire,  Oxfordshire,  Pembrokeshire,  Radnorshire, 
Somerset,  Staffordshire,  Snrreir,  Sussex,  Warwickshire,  Westmorland,  Wiltshire, 
Yorkshire  (North  Biding),  Yorkshire  (West  Biding).    6<2.  eaeh. 

(R  Stanford^  London  Agent) 

England  and  Wales.  Bartholomaw. 

The  Survey  Atlas  of  England  and  Wales.  A  series  of  eighty-fonr  plates  of  maps 
and  plans,  with  DeeorifSiTe  Text,  illustrating  the  Topography,  Physiography, 
(Geology,  Climate,  and  the  Politieal  and  Gommeroial  Features  of  the  (jountry. 
Designed  b^  and  preMured  under  the  direction  of  J.  G.  Bartholomew,  r.B.8.B., 
F.B.a.8.  Edinburgh :  John  Bartholomew  &  Go.  Under  the  patronage  of  the  Boyal 
(Geographical  Society.  1903.  To  he  pMUhed  in  twenty-one  monthly  parte  at  2$.  6d. 
eaeih, 

A  special  notice  of  this  atlas  is  given  in  this  number  of  the  Oeograpkical  Journal^ 
p.  164. 

Europe.  Bureau  International  des  Administrations  T^legraphiques,  Bern. 

Carte  des  Communications  T^^graphiques  du  Regime  Europ^en,  dress^e  d'api^ 
des  documents  oflSciels  par  le  Bureau  International  des  Administrations  T€l^ 
graphiques.  Scale  1 :  5,150,000  or  81*1  stat.  miles  to  an  inch.  4  sheets.  Bern : 
Bureau  International  des  Administration  T^^graphiques. 

ASIA. 
Asia  ICinor.  Titmer. 

Uegenkarte  von  Elein-Asien.  Yon  B.  Fitzner.  Scale  1 :  3,700,000  or  58*8  stat. 
miles  to  an  inch.  PeUrmanne  Geographitehe  Mitieilungenj  Erganzungsheft  No.  140. 
Gotha :  Justus  Perthes,  1902.    Preeented  hy  the  Puhltehere. 

Asia  Unor.  Xiepert. 

Earte  von  Kleinasien.  Scale  1 :  400,000  or  6*3  stat.  miles  to  an  inch.  Yon  Dr. 
Bichard  Kiepert  Sheet  B.  Y.,  Siwas.  Berlin :  Dietrich  Beimer  (Ernst  Yobsen), 
1902.    Priee  6  marhe. 

There  are  now  altogether  nine  sheets  of  this  map  published  out  of  the  twenty-four 
of  which  it  will  consist  when  complete.  The  present  sheet  includes  the  area  between 
38^"  50'  and  40°  40'  N.  lat.,  and  86<>  20'  and  39"  30'  E.  long.  It  is  in  every  respect 
similar,  as  regards  style  of  production,  to  those  previously  published,  the  hill  work 
being  in  brown,  with  the  lettering,  roads,  and  rivers  in  black. 

China.  Madrolle  and  Bailie. 

Atlas  de  TEropire  Chinois.  Par  CI.  Madrolle  el  A.  Bailie.  Scale  1 :  3,000,000  or 
47*3  stat.  miles  to  an  inch.  Sheets:  Canton,  Peking.  Paris, .  1900-1901.  Price 
1.50 /r.  eaeh  shtet. 

It  has  been  attempted  to  give  a  good  deal  of  information  on  these  sheets,  not- 
withstanding their  comparatively  sn^l  scale  (1:  3,000,000)  and  somewhat  rough 
appearance.  They  show  the  territories  conceded  to  European  power,  ports  open 
to  foreign  commerce,  mission  stations,  lighthouses,  limit  of  the  navigability  of  rivers, 
altitudes,  the  character  and  relative  importance  of  Chinese  cities  and  towns,  canals, 
railways,  steamers,  and  telegraph  lines,  and  other  information.  There  is  also  an  inset 
showing  the  languages  of  Southern  China. 

Japan.  Yamasaki. 

Tiefenkarte  des  japanischen  Binnenmeeres  Setouchi.  Yon  Dr.  N.  Yamasaki. 
Scale  1 :  600,000  or  9'4  stat.  miles  to  an  inch.  Petermannt  Qeographieehe  Mit' 
teilungeny  Jahrgang  1902,  Taf  20.  Gotha:  Justus  Perthes.  Preeented  hy  the 
PtMUher. 

A7BI0A. 

Afriea.  InteUigenee  Bivision,  War  Ofllee. 

Africa.    Scale  1 : 1,000,000  or  15*7  stat.  miles  to  an  inch.    Sheet  88,  Juba  river. 

London :  Intelligence  Division,  War  Office.    Stanford.    Price  2$,    Presented  hy  the 

Dtreetor-Oenenu  of  MdbiliMation  and  Military  InteUigenee. 

Africa.  Hiox. 

G.  Niox.  Atlas  de  G^graphie  G^n^ral.  Afrique.  Fascicule  sp^ial  de  cinq 
feuilles.  No.  26,  Afrique  d'  ensemble,  scale  1 :  16,000,000  or  252*5  stat.  miles  to  an 
inch ;  No.  23,  Alg6rie  et  Tunisie,  scale  1 :  2,000,000  or  31*5  stat.  miles  to  an  inch ; 
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No.  23^^,  Region  saharienne  fran^aise,  scale  1 :  4,000,000  or  63*1  stat.  milea  to  an 

inch ;  No.  21,  Senegal-Niger,  scale  1 :   8,000,000  or  126*2  stat  miles  to  an  inch  ; 

No.  24*"^  Congo-Nil,  scale  1 :  8,000,000  or  126-2  stat.  miles  to  an  inch.    Paris: 

Ch.  Delagrave,  1903.  Priee  6  /r.  Pre$ent$d  by  ihe  PMUher. 
In  addition  to  a  general  map  of  Afrioa  on  the  scale  of  1:  16,000,000,  there  are 
contained  in  the  same  cover  four  other  maps  of  different  parts  of  the  continent,  viz. 
Senegal-Niger  region ;  Algeria  and  Tunis ;  French  Sahara ;  and  Central  Africa,  Upper 
Nile  and  Oingo  region.  These  maps,  somewhat  ronghly  executed,  are  coloured  to 
show  territorifld  possessions  and  spheres  of  influence,  but  the  Transvaal  and  Orange 
River  Colony  are  shown  as  independent  states.  The  maps  are  on  larger  scales  than 
those  of  most  general  atlases.    Other  parts  will  be  published  later. 

Africa.  Senrioe  0§ograpliiqae  de  rArm§e,  ?aris. 

Carte  d*Afrique.     Scale  1 :  2,000,000  or  31*6  stat.  miles  to  an  inch.    Sheet :  8, 
Le  Cairo.    Service  G^graphique  de  I'Arm^e,  Paris.    Priee  1  fr. 

This  sheet  is  a  new  edition  revised  and  corrected  up  to  1901.  Situated  as  It  is  at 
the  extreme  north-east  comer,  it  serves  well  to  show  the  great  distortion  in  the  oon- 
fignration  of  the  land  produced  by  using  the  orthographic  projection,  which  was,  for 
some  remarkable  reason,  chosen  for  this  map.  There  are  inset  plans  of  Alexandria, 
Cairo,  Port  Said,  Suez,  and  Ismailia. 

Somaliland.  IntoUigenee  BiTision,  War  Qffioe. 

Map  of  a  portion  of  Somaliland.    Scale  1 : 1,000,000  or  15*7  stat.  miles  to  an  inch. 

London:  Intelligence  Division,  War  Office,  1902.     Priee  3$.     Presented  by  Vie 
Diredor-Oeneral  of  Mcbilization  and  Military  Intelligence, 

This  map  has  been  prepared  in  connection  with  the  present  military  operations 
in  Somaliland,  and  consists  of  parts  of  sheets  68  N.w.,  69  n.e.,  80  8.W.,  81  8.B.  of  the 
Intelligence  Division  1 :  1,000,000  map  of  Africa.  It  includes  the  region  from  Berbera 
on  the  north  to  just  below  Bfuri  on  the  Webi  Shebeli  on  the  south,  and  from  Hargeisa 
on  the  west  to  the  meridian  of  50®  30'  E.  on  the  east 

Somaliland.  Stanfbrd. 

Map  of  the  British  Somali  Coast  Protectorate.    Scale  1 : 1,000,000  or  15*7  stat. 

miles  to  an  inch.    London :  Edward  Stanford,  1902.    Price  Si,    Presented  by  the 

Publisher. 
Includes  the  region  between  6®  and  11°  40'  N.  lat.  and  42°  20'  and  50°  £.  long. 
It  thus  shows  British  Somaliland,  the  Ogaden  t^ountry,  and  a  part  of  the  Italian 
protectorate  on  the  east  coast,  and  will  serve  to  illustrate  the  scene  of  the  present 
military  operations. 

Tunis.  Sexvice  Oeographiqne  de  rArmie,  Paris 

Tunisie.  Scale  1 :  100,000  or  1*5  stat.  mile  to  an  inch.  Sheet  No.  XXV.,  Jana. 
Paris:  Service  Olograph ique  de  TArmee.    Price  1,20  fr. 

AMSEIOA. 

Canada.  Tnmbull. 

Map  showing  exploration  between  Lakes  lyinnipeg,  Manitoba,  and  Winnipegoeis. 
Scale  1 :  380,160  or  6  stat.  miles  to  an  inch.  To  accompany  the  report  of  Thos. 
TumbuU,  D.L.8.,  dated  February  9,  1901,  in  the  'Annual  Report  of  the  Depart- 
ment of  the  Interior  for  1901.*  Ottawa,  1901.  Presented  by  the  Surveyor-General 
of  Canada. 

Canada.  White-Fraser  and  Saint  Cyr. 

Map  of  the  Country  adjacent  to  the  60th  parallel  of  latitude  from  Teslin  lake  to 
Alsek  river.  Scale  1 :  380,160  or  6  stat.  miles  to  an  inch.  To  accompany  reports 
of  George  White-Fraser,  and  Arthur  Saint  Cyr,  in  the  *  Annual  Report  of  the 
Department  of  the  Interior  for  1901.'  Ottawa,  1901.  Presented  by  the  Surveyor- 
General  of  Canada, 

Guatemala.  Bureau  of  the  American  Republics,  Washington. 

Guatemala  from  official  and  other  sources.  Prepared  in  the  Bureau  of  the 
American  Republics.  William  Woodville  Rockhill,  Director.  Compiled  and 
drawn  by  M.  Hendges.  Scale  1:  792,000  or  152  stat.  miles  to  an  inch.  Wash- 
ington, D.C.,  1902.     Presented  by  Colonel  G.  E.  Church. 

A  useful  general  map  of  Guatemala,  indicating  in  red  letters  the  approximate 
location  of  twenty-two  different  minerals  throughout  the  country.  A  good  deal  of 
other  information  concerning  ports,  means  of  communication,  lights,  etc.,  is  given. 
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Farftgnaj.  Idiaquei. 

Mapa  de  la  frontera  oon  el  Paraguay.  Formado  por  Eduardo  Idiaquez,  Ing.  de 
LimitoB.  Scale  1 :  2,900,000  or  45*7  ttat.  miles  to  an  inch.  La  Paz :  La  Direooion 
de  Limites,  1902.  Pretmted  by  the  Ofteina  Naoitmal  de  Inmigraciont  EitadiHica, 
La  Pa». 

This  map  includes  the  region  of  the  Gran  Ghaoo,  lying  between  the  Piloomayo 
and  Paraguay  riYers,  and  shows  in  yarions  symbols  the  yarioos  boundaries  between 
BollTia  and  Paraguay  according  to  the  claims  of  the  two  countries  and  different 
treaties.  A  clear  explanation  is  given  of  the  various  signs  employed  to  indicate  the 
different  lines.  The  routes  of  the  expeditions  of  Dr.  Campos  and  A.  Thouar  are  also 
given. 

United  States.  Band,  XoHallj  *  Go. 

Indexed  County  and  Township  Pocket  Map  of  Minnesota.  Scale  1 : 1,013.760  or 
16  Stat,  miles  to  an  inch.  New  edition,  1902.  Price  $0.25.— Vest  Pocket  Map  uf 
Michigan.  Northern:  Scale  1 : 1,013,760  or  16  stat.  miles  to  an  inch;  Southern: 
Scale  1 :  760,820  or  12  stat  miles  to  an  inch.  Price  $0.15  each.  Chicago  and 
New  York :  Band,  McNally  &  Co.,  1902.    Presented  by  the  Publishera. 

ATLAKTIO  OOSAK. 
Atlantie  Ocean.  Keumasrer. 

Deutsche  Seewarto.  Atlantischer  Ozean.  £ia  Atlas  von  39  Karton,  die  physikal- 
iflchen  Verh'altnisse  und  die  Yerkehrs-Strassen  darstellend,  mit  einer  erlautemden 
EinleituDg  und  als  Beilage  zum  Segelhandbuch  fUr  den  Atlantischen  Ozean. 
Zweito  Auflage.  Herausgegeben  von  der  Direktion.  Hamburg :  L.  Friederichsen 
&  Co.,  1902.    Presented  by  Prof.  G.  Neumayer. 

POLAB  BSOIOKS. 

North  Polar  Begion.  IsaohiaiL 

Ubersichtsskizze  der  von  der  Norwegischen  Fram-Expedition  1898-1902,  erforsch- 
ten Polareebiete.  Yon  Gunnar  Isachsen.  Scale  1 :  6,000,000  or  946  stat.  miles 
to  an  inch.  Petermannt  Geographieohe  Mitteilungen,  Jahrgang,  1902.  Taf.  21. 
Gotha :  Justus  Perthes.    Presented  by  the  Publishers. 

GBHEBAL. 
Ancient  Oeography.  Kiepart. 

Formsa  Orbis  Antiqui.  36  Karten  im  Format  von  52  :  6i  cm.  mit  Kritischen  Text 
und  Quellenangab^  zu  jeder  Earto.  No.  xxiii.  Italia  Superior  cum  Regionibus 
Alpinis.  Mit.  11  Seitea  Text  Erganzt  und  herausgegeben  von  Richard  Kiepert. 
Berlin  :  Dietrich  Reimer  (Ernst  Vohsen),  1902.     Price  3  marks. 

The  present  part  of  this  atlas  of  ancient  geography  contains  Sheet  xxiii.,  Northern 
Italy  and  the  adjacent  Alpine  countries,  with  eleven  pages  of  letterpress,  descriptive 
and  critical,  which  gives  also  the  authorities  consulted  in  the  construction  of  the  maps. 
There  are  now  altogether  nine  sheets  published  out  of  the  thirtynaix  of  which  the  com- 
plete atlas  will  consist  when  finished. 

Oerman  Colonies.  Sprigade  and  Xoisel 

Grosser  Deutscher  Eolonialatlas.  Bearbeitet  von  Paul  Sprigade  uud  Max  Moisel. 
Herausgegeben  von  der  Kolonial-Abtheilung  dos  Auswartigen  Amts  Lieferung 
2.  Die  deutschen  Besitzungen  im  Stillen  Ocean  und  Kiautscliou.  Berlin  :  Diet- 
rich Reimer  (Ernst  Yohsen),  1902.    Presented  by  the  Publisher, 

The  first  part  of  this  atlas  of  the  German  colonies  was  published  in  1902,  and 
noticed  in  the  Oeographioal  Journal  for  January,  1902.  This  second  part  contains 
the  following  maps:  No.  26,  German  New  Guinea'  (western  sheet) ;  No.  27,  German 
New  Guinea  (eastern  sheet);  No.  28,  The  Ladrones  and  Marshall  Islands.  The  first 
two  are  on  the  scale  of  1 :  2,000,000,  and  the  third  on  that  of  1 :  3,000,000.  After  the 
map  is  an  index  to  the  names  on  the  map  of  the  Kameruns,  which  appeared  in  the 
firut  part.  The  maps  are  well  drawn  and  printed  in  colours.  Insets  are  given  on 
enlarged  scales  of  important  bays  and  harbours. 

World.  Bureau  Intematio&al  des  Administrations  Telegraphiques,  Bern. 

<  'arte  des  Communications  T^le'graphioues  due  Regime  Extru-Europ^en,  dre^see 
d'apr^s  des  documents  officiels  par  le  Bureau  International  des  Administrations 
Telegranhiques.  Scale  1:20,997,501  or  831*4  stat  miles  to  an  inch.  4  Sheets. 
Bern  :  Bureau  Internationid  des  Administrations  Telegraphiques,  Bom,  1902. 

This  is  a  map  of  the  World  on  Meroator's  projection,  in  four  sheets,  each  measuring 
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17}  X  28{  iQches,  upon  which  the  telegraph  linea,  both  overland  and  Bobmarine,  are 
shown  in  black.  Boundaries  of  the  tarioos  countries  are  shown  in  red,  and  the  water 
is  tinted  blue. 

World.  Binaudo. 

Prof.  Gostanzo  Binaudo.  Atlante  Storico  per  el  Scuole  Seoondarie.  Parte  Prima, 
n  Hondo  Antico.  19  Carte  e  Bepertorio  di  titti  i  nomi.  Disegni  di  Domenioo 
Loochi.    Turin :  G.  B.  Paravia  &  Co.,  1902.    Presented  hy  the  PMiihen. 

This  is  the  first  part  of  a  little  general  atlas  speoiallj  prepared  for  the  use  of 
Italian  secondary  schools.  It  contains  nineteen  maps  and  plans  dealing  with  andent 
geography.  These  have  been  drawn  by  Domenicp  Loochi  from  reliable  authoritiee, 
and  printed  in  colours.  They  are  accompanied  by  letterpress  and  an  alphabetical 
index  to  place-names. 

World.  Stioldr. 

Neue,  neunte  Lieferungs-Ausgabe  von  Stieler's  Hand-Atlas,  100  Karten  in 
Kupferstioh.  11, 12, 13,  and  14  Lieferung.  Gotha:  Justus  Perthes.  Price  60 pf. 
eadipart. 

Parts  11  and  12  (in  one)  contain :  No.  42,  South  Scandinavia,  1 : 2,500,000,  by  C. 
Scherrer;  No.  79,  S.W.  sheet  of  a  four* sheet  map  of  Australia  in  four  sheets, 
1 : 5,000,000,  by  Dr.  H.  Haack ;  Noe.  88  and  90,  United  States,  sheets  8  and  5, 
1 : 3,700,000,  by  H.  Habenicht.— Parts  13  and  14  (in  one):  No.  18,Thuringian  States, 
1 :  500,000,  by  0.  Scherrer  and  O.  Koflmahn ;  ko.  85,  Japan,  Korea,  and  Eastern 
China,  1 : 7,500,000,  by  C.  Barioh ;  Noe.  87  and  89,  United  States,  sheets  2  and  4, 
1 ;  3,700,000,  by  H.  Habenicht. 

CEABTS. 

Vorth  Atlantio  Ocean  and  Meditorranoan  Boa.  Xeteorologleal  Offlee,  London. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  January,  1903.  London : 
Meteorological  Office.    Prioe  6d.    Presented  hy  (he  MeUorologieal  Offiee^  Londom. 

United  States  Charts.  United  States  Hydrographie  Qffiee. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  December,  1902 ;  and  of  the  North 
Pacific  Ocean  for  January,  1903.  U.S.  Hydrographio  Office,  Washington,  D.C. 
Prteented  by  the  UJ5.  Hydrographio  Offlee, 

PHOIO0BAPHS. 

Banna,  Siam,  etc  Bighj  and  Anoftrong. 

Eighty-four  photographs  taken  during  a  journey  in  1899-1900  from  Moolmein  to 
Hanoi  by  Captains  Bigby  and  Armstrong.    Presented  by  Captain  O,  C.  Bigtty. 

The  route  followed  by  Captains  Bigby  and  Armstrong,  during  which  these  phoio- 
g^phs  were  taken,  was  from  Moulmein  to  Pupun,  thence  to  Mong  Hant,  in  Slam, 
crossing  the  Selwin  at  Dagwin  Ferry,  and  on  to  Cheng-hai;  hence  to  Ssumao,  in  south 
Yunnan,  Puerh,  Mong  Lieh,  Manhao,  on  the  Bed  river,  Mong-tsu,  Kai-hua  fu,  Hagiang, 
and  thence  on  to  Hanoi  in  Tongking.  A  great  part  of  the  country  traversisd  is  very 
imperfectly  known,  and  the  photographs,  though  small,  are  thus  important. 

(1)  On  the  Yonzalin  river,  Burma ;  (2)  Unloading  the  elephants  on  the  banks  of 
the  Sal  win  river,  Dagwin  ferry ;  (3)  South  gate  of  Mainglungyi,  Siam ;  (4  and  5) 
Elephant  transport:  a  bad  bit  of  road  between  Mainglungyi  and  Mong-haut;  (6)  On 
the  Meping  river,  Siam;  (7)  Siamese  boats,  Meping  river;  (8)  Irrigation  water- 
wheel,  Meping  river ;  (9)  A  Siamese  ^  Wiit,"  or  temple ;  (10)  Camp  at  Mechali :  a 
rest-house ;  (11)  Laos  on  the  march ;  (12)  House  of  Dr.  Denman  (American  missionary)* 
Cheng-hai ;  (13)  Miaotsu  people  at  Cheng-hai ;  (14)  Natives  of  Ta-si-lek  village  in  S. 
Shan  State  of  Keng-tung;  (15)  Akkoe  at  Mong-lin,  S.  Shan  States;  (16)  Akko  girl, 
Monglin ;  (17  and  18)  Leu  women,  Mong-Yawn ;  (19)  Mekong  river,  near  Paliao,  S. 
Shan  States ;  (20^  At  Mong-Yawn  fair ;  (21)  A  jungle  camp ;  (22)  View  down  Mekong 
river,  near  Mongham  ferry ;  (23)  Shan  girls  on  tr^ ;  (24)  The  Panthai  mule-saddle ; 
(25)  A  midday  halt ;  (26)  "  Wiit "  at  Tapun  in  Keng-hune,  Chinese  Shan  States ;  ^27) 
A  Keng-hung  village ;  (28)  Shan  women ;  (29)  Shan  Taldk  women ;  (30)  Camp  at  Tu- 
ko-Ohai  in  hiUs  south  of  Ssumao ;  (31)  Puteng  valley,  south  of  Ssumao ;  (32)  Chinese 
Imperial  Customs  building,  Ssumao;  (33)  West  gate  of  Ssumao;  (34)  South  gate  and 
street,  Ssumao;  (35)  Cotton  caravan  outside  the  custom-house,  Ssumao;  (36)  The 
^  Ting "  (magistrate)  of  Ssumao  returning  from  a  visit  to  the  custom-house ;  (37) 
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Market,  Ssamao ;  (38)  Street  and  roofs  in  Ssumao ;  (39)  Shaos  at  the  market,  Ssumao ; 
(40)  Hill  people  near  Sramao;  (41)  A  refreshment  stall  in  the  market,  Ssnmao;  (42) 
liain  street,  Ssomao ;  (43)  Spring  prooession,  Ssumao  (soldiers) ;  (44  and  47)  Spring 
procession;  (45)  Spring  procession,  soldiers  and  bannermen;  (46)  The  "Ting"  of 
Ssomao  in  spring  procession ;  (48  and  52)  Procession  of  the  gods,  Ssumao,  takes  place 
annually  in  January ;  (49)  A  car  in  the  procession  of  the  gods ;  (50)  A  car  supporting 
little  boys  dressed  up  as  angels ;  (51)  Some  of  the  gods ;  (58)  Soldiers  in  procession  of 
the  gods ;  (54)  Procession  of  gods :  car  with  angels ;  (55)  Ood  of  war  in  procession ; 
(56^  Paddy-fields,  Nakoli;  (57)  Bridge  on  road  from  Ssumao  to  Puerh;  (58)  Terraced 
paddy-fields,  Mong- 
route;  (61)  Man-puuf 
(64)  On  the  road  to  ( 
girl;  (67)  Automatic  grain-husker  worked  by  water;  (68)  Terraced  paddy-field;  (Gd) 
Apacluti  women ;  (70)  Wuni  women ;  (71)  Manhao  on  Bed  river ;  (72)  \A  Shan-ohai 
valley;  (73)  Rocky  country  above  Yaoto;  (74)  Native  of  8.  Yunnan;  (75) On  the  road 
to  Matang ;  (76)  Kooky  country  on  road  to  A-la-shu ;  (77)  Temple  on  road  to  Eai-hua- 
fu;  (78)  On  the  road  near  Kai-hua-fu;  (79)  The  Clear  river  near  Kai-hua-fu;  (80) 
Bridge  on  road  to  Sinkai,  S.  Yunnan ;  (81)  Street  Shue-li-kai ;  (82)  Chinese  in  Shue- 
li-kai ;  (83)  Ma-li-po ;  (84)  My  Chinese  interpreter. 

Far5d  Islands.  Hepburn. 

One  hundred  photographs  of  the  Faroe  Islands,  taken  by  David  Hepburn,  Esq., 
1901-1902.    PrtserUed  by  David  Hepbwm,  Eeq. 

These  photographs  have  been  selected  from  a  large  number  taken  during  two  vints 
to  the  Feroe  Islands  in  1901-1902.  Considering  the  frequency  of  sea-fogs  and  g^eneral 
unfavourable  meteorological  conditions  which  prevailed  at  the  time  of  his  visits,  Mr. 
Hepburn  may  be  congratulated  upon  the  results  he  has  obtained,  many  of  the  photo- 
graphs being  extremely  good.  They  are  platinotype  prints.  The  titles  axe  as 
follows : — 

Stromo  island:— (1)  Thorshavn,  the  capital;  (2)  South  harbour,  Thorshavn;  (8) 
The  bridge,  Thorshavn;  (4)  The  hotel,  Thorshavn;  (5)  Fishing-boats,  Thorshavn; 
(6)  Landing-stage,  Thorshieivn ;  (7)  Whale's  jaw  gate,  Thorshavn;  (8  and  9)  Streets, 
Thorshavn ;  (10)  A  fisherman's  funeral,  Thorshavn ;  (11)  The  doctor's  house  and  pony, 
Thorshavn;  (12)  Evening,  Thorshavn;  (13)  The  outskirts  of  Thorshavn;  (14)  The 
Kongebroc,  Thorshavn ;  (15)  The  British  Consulate ;  (16)  The  British  Consul  in  his 
boat ;  (17-19)  The  north  harbour,  Thorshavn ;  (20)  Frudriks  vasg,  Thorshavn ;  (21)  A 
Rroup  of  boys  and  pony,  Thorshavn ;  (22)  King  Oscar's  monument,  Thorshavn ;  (23)  Wool 
drying  in  a  street,  Thorshavn ;  (24)  The  Skerry  rocks  off  Hoy vig ;  (25)  Yestmanhavn, 
Whale  bay ;  (26)  Coast  at  Hoyvig ;  (27)  Bird  Clifis  at  Norderdahl ;  (28)  Cairn  on  road 
to  Velbistad;  (29)  Kalback  church;  (30)  River  near  Kalbak;  (31)  The  coast  near 
Thorshavn;  (32)  The  fort,  Thorshavn;  (33)  Saudegjerde  river;  (34)  Saudegjexde 
river  lower  down;  (35)  Soudegjerde  river  near  mouth;  (36)  Distant  view  of  the 
island  of  Kolter ;  (37)  Faroese  boy ;  (38)  Women  carrying  peat ;  (39)  Faroese  boys ; 
(41)  A  peat-gatherer;  (42)  Photograph  from  model  of  Faroese  boat ;  (43)  Faroese  boat- 
men ;  (44)  Faroese  fisherfolk ;  (45)  Faroese  children ;  (46)  Woman  dyeing  cloth ;  (47) 
Cleaning  fish;  (48)  Farm  Kirkebo;  (49  and  50)  Ruins  of  monastery,  Kirkebo;  (51) 
Ancient  log  house,  Kirkebo;  (52)  Boat  houses,  Kirkebo;  (53)  Going  to  church, 
Kirkebo;  (54)  The  church,  Kirkebo;  (55)  Farm  house  and  church  gate,  Kirkebo; 
(56)  A  Faroese  from  Kirkebo;  (57)  The  trading  steamer  Smirel;  (58)  The  whaler 
Selvih;  (59)  On  board  the  Sdvik;  (60)  Harpoon  gun  of  the  SelM;  (61) 
Kollefiord;  (62)  A  haul  of  Scythe;  (63)  Drying  fish  on  housetops;  (64)  Drying  fish 
on  rocks;  (65)  Stacking  fish;  (66)  Cutting  up  whale  fiesh.  Sydero  island:— (67) 
Women  carrying  fish,  Traugjisvaag ;  (68)  Fish  drying  on  rocks,  Trangjisvaag ;  (69) 
Rocks  above  Trangjisvaag;  (70)  Cave  at  Trodboe,  near  Tran^isjvaag.  Ostero  island : 
—(71)  Skjaale ;  (72)  Strender,  disombarkinff  pony ;  (73)  Landing  at  Funding ;  (74)  A 
Faroese  on  bridge  near  Funding ;  (75)  Funding  Fiord  from  Slettaratinde ;  (76)  On  the 
slopes  of  Sletti^tinde ;  (77)  The  summit  of  Slettaratinde ;  (78)  On  the  summit  of 
Slettaratinde ;  (79  and  80)  Neighbouring  peaks,  from  Slettaratiude ;  (81)  Lake  above 
Eide,  from  Slettaratinde;  (82)  Slettaratinde  (summit  not  in  view);  (83)  Eide;  (84) 
Leaving  Eide.  Nolsd:— (85)  Southern  extremity  of  Nolso;  (86)  The  **eye  of  the 
needle,"  natural  arch ;  (87)  Haymaking ;  (88)  Nolso  Eide ;  (89)  Boat  and  crew  enter- 
ing a  cave ;  (90)  Nolso.  Yaago  Island  :--<91)  Midvaag,  Whale  bay ;  (92)  The  ''  Witch's 
Finger ; "  (93)  The  *•  Witch's  Finger,"  front  view ;  (94)  The  base  of  the  •'  Witch's 
Finger."  Bordo  island  :— (95)  Rodcs  above  Klaksvig ;  (96)  Pinnacle  near  the  summit 
of  Klak ;  (97)  From  Klak,  looking  south ;  (98)  Kalso  fiord,  from  Klak.  Kalso  island : 
—(99)  Mydledal ;  (100)  Northern  extremity  of  Kalso,  from  sketch. 
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Penia.  Wiiherlyy. 

Thirty-six  plioto|?raphB  of  lik^uth- Western  Persia,  taken  by  H.  F.  Witherby,  Esq. 
Prttenied  by  H.  R  Witherby ,  Esq. 

These  photographs  were  taken  by  Mr.  Witherby  during  his  journeys  between 
Bushire  and  Shiraz.  He  has  divided  them  into  three  sections,  the  first,  Nos.  1  to  1 1 , 
illustrating  the  country  traversed  from  Bushire  to  Shiraz ;  the  second,  Nos.  12  to  29, 
the  return  journey  to  Bushire,  which  was  by  a  different  route,  and  the  third,  Nos.  30 
to  36,  photographs  of  the  inhabitants.    The  following  is  a  list  of  the  titles : — 

(1)  Landing  from  ship  at  Bushire;  (2)  Bridge  over  the  Daliki  river  between 
Bushire  and  Shiraz;  (8)  Mian  Kotal;  (4)  Kotal  Pei-i-Zun,  between  Bushire  and 
Shiraz ;  (5)  An  Uiyat  camp,  from  Shahpur  Shahr ;  (6)  Dasht-i-Bftm ;  (7)  Gamp  in  the 
Dasht-i-Bam ;  (8)  An  oak  tree  in  the  Dasht-i-Bam ;  (9)  Northern  end  of  Dasht-i-Bam, 
near  Naksh-i-Bahram ;  (10)  Shul  river,  Tang-i-6iro;  (11)  View  over  the  Tang4-Giro ; 
(12)  Uiyat  camp  near  Aliabad,  near  Ardakun;  (13)  Ardakun,  north-west  of  Shiraz; 

(14)  Camp  between  Ardakun  and  Knh-i-Dinar ;  (15)  On  the  way  to  Kuh-i- Dinar  from 
Ardakan;;  (16)  Kuh-i-Dinar  from  the  east  side,  Iliyats  in  foreground;  (17)  Kuh-i- 
Dinar  from  the  east;  (18)  Gardan-i-Bijan,  the  pass  over  the  Euh-i-Dinar;  (19)  A  piece 
of  the  track  over  Kuh-i-Dinar ;  (20)  A  snow-slope  on  east  side  of  Gardan-i-Bijan ;  (21) 
Kuh-i-Dinar  from  near  Sisakht,  on  its  western  slope ;  (22)  View  to  south-cast  near 
Sisakt,  on  west  side  of  Kuh-i-lXnar ;  (28)  Iliyats  travelling  over  the  Qardan-i-Bijan, 
Kuh-i-Dinar;  (24)  Kuh-i-Dinar  from  the  west;  (25)  Near  Sisakt;  (26)  Khersun  river, 
west  side  of  Kuh-i-Dinar ;  (27)  In  the  oak  woods  on  western  side  of  Kuh-i-Dinar ;  (28) 
''  Tang,*'  near  Bijo,  south-west  of  Kuh-i-Dinar;  (29)  At  the  bottom  of  a  **  tang  "  near 
Bijo;  (30)  Thrashed  com  near  Nurabad;  (31)  Shikari  with  old  gun  with  cudgel- 
shaped  stock  near  Basht ;  (32)  Tent  of  Abdullah  Khan,  chief  of  Farsi  Medun  Iliyats, 
in  Po  Dinar ;  (33)  Visitors  near  Naksh-i-Bahram,  Dasht-i-Bam ;  (34  and  36)  Dolatiori 
Iliyats  at  Bijo,  near  Basht ;  (35)  A  typical  Uiyat. 

Upper  Vile.  Criipin. 

Eighteen  photographs  of  the  Nner  Country,  and  the  Sudd  of  the  Wliite  Nile. 
By  E.  S.  Orispin,  Esq.,  h.b.o.8.,  l.b.o.p.  Presented  by  E.  8.  Crispin^  Esq., 
M.R.Ca.t  L.R.C»P» 

Dr.  Crispin's  photog^phs  form  an  interesting  little  set,  both  as  illustrating  the 
types  of  natives  and  the  remarkable  sudd  blodu,  which  have  for  so  long  impeded 
navigation  on  the  upper  Nile  and  its  tributaries.    The  following  are  the  titles : — 

(1)  Shilluks  in  dug-out  canoe,  Sobat  river;  (2)  Dinka  dance,  Gobjak,  on  the  Sobat 
river;  (3)  Shol-Ajik;  (4)  Two  tine  bullocks  belonging  to  Nners;  (5)  Tusks  and 
pyramid  at  Keik ;  (6)  Denkur's  capital,  Keik,  pyramid  in  centre ;  (7)  Bugler,  10th 
Sudanese ;  (8)  Detachment  of  10th  Sudanese  at  Shitt ;  (9)  A  general  view  of  newly 
opened  channel  through  sudd,  with  small  sudd  across  it ;  (10)  Camp  on  piece  of  true 
river-bank  in  the  sudd;  (11)  Men  landing  from  the  bows  of  the  steamer  on  to  a 
sudd-block  with  its  top  growth  of  papyrus ;  (12)  Men  on  sudd-block  clearing  the  top 
growth;  (13)  Top  grow&  cut  down  and  sndd-block  cut  into  sections;  (14)  Steamer 
towing  out  block  of  sudd,  men  standing  round  and  holding  the  hawser  in  position ; 

(15)  Steamer  towing  out  sndd-block;  (16)  Block  towed  out  into  open  water,  much 
diminished  in  size  during  its  journey,  partly  by  compression  and  partly  by  the  front 
edge  rolling  under ;  (17)  Sudd-block  let  go  in  open  water,  floating  down  stream  ;  (18) 
Camp  on  hard  ground  in  sudd. 


Vladivostook.  

Panorama  of  Vladivostok  harbour  and  town.     Presented  by  Captain  F.  C.  MiUlan. 
This  panorama  is  in  five  parts,  each  of  which  consists  of  a  very  clear  print  from  a 
full-size  plate.    It  is  the  production  of  a  local  Russian  photographer. 

N3.— It  would  greatly  add  to  the  value  of  the  ooUeotlon  of  Fhoto- 
icraphs  whioh  has  been  establiahed  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Booiety  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs*  it 
will  be  useftd  fbr  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 


HXZICO. 
CARL   LUMHOLTZ. 
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THREE  YEARS*  EXPLORATION  IN  CENTRAL  ASIA,  1899-1902.* 

By  Dr.  SVEN  HEDIN. 

It  was  on  June  24,  IS9\\  that  I  left  Stockholm  for  the  fourth  time  in 
quest  of  new  experiences  and  new  adventures  in  the  heart  of  Central 
Asia.  That  journey,  which  occupied  a  period  of  three  years  and  three 
days,  is  now  happily  concluded.  And  to-night  I  have  the  pleasure  and 
privilege  of  laying  before  jou  an  account  of  my  various  journeyings  in 
the  centre  of  the  great  continent  which  I  have  just  mentioned. 

^ly  preparations  for  this  my  last  journey  resulted  in  a  rather  pon- 
derous, but  certainly  more  complete,  outfit  than  I  had  carried  with  me 
in  any  of  my  previous  expeditions.!  Still  I  had  no  reason  to  complain 
on  this  score,  since,  through  the  courtesy  of  his  Imperial  ^[ajesty  the 
Czar  of  Russia,  I  was  granted  full  exemption  from  customs  duties,  a8 
well  as  free  travelling  and  free  transport  through  the  length  and 
breadth  of  his  empire.  The  same  monarch  also  gave  me  an  escort  of 
four  Cossacks,  fine,  honest  fellows,  who,  for  their  loyalty  and  courage, 
were,  at  the  close  of  their  term  of  service,  rewarded  with  gold  medals 
by  both  his  Majesty  the  King  of  Sweden  and  his  Imperial  Majesty 
the  Czar. 

For  the  journey  through  the  Trans-Caspian  region  I  had  the  honour 
of  a  railway  carriage  all  to  myself,  the  last  on  the  train,  so  that,  from 
the  platform  in  its  rear,  I  was  able  to  enjoy  an  uninterru])ted  bird^E-e}  e 

*  Map,  p.  348.  Tills  is  simply  a  provisional  sketch-map  to  sliow  Dr.  llcclin's  routes. 
It  is  hoped  that  a  fiuishod  map  embodying  Dr.  Ucdin^s  discoveries  will  be  ready  for 
I)ublicntioii  before  the  end  of  the  year. 

t  The  means  for  undertaking  this  jonmey  were  chiefly  given  by  H.M.  the  King  of 
Sweden  and  Norway  and  some  Swedish  gcntlemeD.  among  others  Emanuel  Nobe*. 

No.  III.— March,  1903.]  y 
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view  of  the  country  we  were  travelling  through.  After  that  I  journeyed 
by  a  well-known  route  from  Osh  to  Kashgar.  At  Kashgar  I  raised  and 
equipped  a  caravan  of  fifteen  camels  and  ten  horses,  and  with  them 
marched  to  Lailik  on  the  Yarkand-daria. 

I  had  already  crossed  Eastern  Turkestan  in  almost  every  direction,, 
and  the  river  was  the  only  route  with  which  I  was  not  acquainted. 
Consequently,  I  decided  to  make  its  muddy  waters  carry  me  down  to- 
the  region  of  Lob-Nor.     As  being  the  best  suited  for  my  purpose,  I 
bought  an  ordinary  ferry-boat,  one  of  the  kind  which  is  ordinarily 
employed  for  ferrying  goods  across  the  river  at  those  points  where  it 
is  intersected  by  the  caravan  routes,  and  fitted  it  up  as  a  comfortable 
floating  house,  which  became  my  dwelling-place  for  many  long  months. 
This  led  to  a  regular  workshop  being  established  in  the  middle  of  the 
desert,  carpenters  and  smiths  being  sent  for  from  Yarkand  to  make 
such  alterations  in  the  craft  as  were  necessary.     I  had  a  deck  fitted 
over  the  fore  part,  and  upon  that  set  up  my  tent.     Its  interior  was 
fitted  up  as  a  study,  a  writing-table,  made  out  of  a  couple  of  boxes,, 
being  placed  at  the  entrance.    From  that  vantage-ground  I  commanded 
a  complete  view  of  the  river  during  the  whole  of  my  journey  of  over 
1300  miles.      Not  a   single  bend,  or  lagoon,  or  sandhill,  or  grove  of 
trees  escaped  my  observation ;  all  were  successively  plotted  on  my  maps 
as  we  glided  on  past  them  one  after  the  other.     Amidships  I  had  a 
hut  erected  of  planks  and  black  rugs,  to  serve  as  a  photographic  dark- 
room.    It  was  provided  with  tables  and  benches,  while  a  barrel  was 
placed  on  the  roof  to  supply  water  to  the  samovar,  in  which  I  washed 
my  photographic  plates.     My  baggage  was  stacked  in  the  stem  of  the 
boatj  and  there  also  my  servants  established  their  quarters.     In   the 
same  part  of  the  boat  they  built  a  small  fireplace  of  bricks,  on  which 
they  cooked  their  food  throughout  the  journey ;    while  in  the   cool 
autamn  evenings  they  kept  a  fire  burning  constantly.    A  smaller  ferry- 
boat was  fitted  up  as  our  larder,  or  store-room.     On  it  we  kept  our 
supplies  of  flour  and  rice,  grapes,  melons  and  pears,  vegetables,  live 
sheep  and  fowls ;  and  these  last  had  a  very  great  deal  of  cackling  to  do 
l>efore  they  got  accustomed  to  their  floating  home.     When  everything 
was  finished,  however,  the  boat  was  exceedingly  comfortable,  being,  as 
it  were,  a  sort  of  country  house  set  afloat  on  the  bosom  of  the  great  river. 
I  also  had  my  dogs  on  board,  and  a   small  English  collapsible  boat, 
which  I  used  for  short  reconnoitring  trips  up  and  down  the  stream. 

The  day  before  I  started  I  invited  the  entire  population  of  the  dis- 
trict to  a  big  entertainment,  at  which  tea  and  hot  rice-pudding  were 
supplied  ad  lib.  The  very  same  musicians  who  celebrated  my  departure 
on  my  disastrous  desert  journey  of  1895  came  again,  and  twanged 
their  strings  in  the  same  melancholy  manner.  And  while  their  doleful 
strains  fretted  the  stillness  of  the  night,  a  couple  of  barefooted  girls 
whirled  round  and  round  in  a  dizzy  dance.     But  the  latter,  upon  being 
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photographed  the  next  day- under  the  piercing  rays  of  the  sun,  did  not 
appear  to  anything  like  the  same  advantage  as  they  did  in  the  light 
of  a  Chinese  paper-lantern ! 

On  September  17,  the  caravan,  led  by  the  two  Cossacks  Sirkin  and 
Chemoff,  started  to  follow  the  land-route  vid  Aksu  and  Korla  to  the 
rendezvous  agreed  upon  on  the  Lower  Tarim.  With  me  in  the  boat  I 
took  my  former  faithful  servant,  Islam  Bai,  and  five  boatmen,  whom  I 
stationed  with  long  poles  one  at  each  comer  of  the  boat,  as  well  as  one 
on  the  provision  boat,  directing  them  to  keep  the  Qotilla  from  sticking 
fast  in  the  bank  should  the  current  carry  us  too  violently  up  against  it. 

When  all  was  ready  I  gave  the  signal  for  the  start.  Our  boats  made 
their  way  up-stream,  and  the  hospitable  shores  of  Lailik  were  speedily 
lost  to  view  behind  the  woods.  Here  began  a  most  idyllic  journey.  It 
was  indeed  a  pleasure  to  live  on  the  river,  and  study  its  pulsating  life, 
its  ebb  and  its  flow,  its  capricious  windings,  its  ever-changing  shores. 
To  me,  who  had  .been  accustomed  to  travel  on  horseback,  or  to  survey 
the  country  from  the  back  of  a  swaying  camel,  there  was  an  incom- 
parable enjoyment  in  feeling  myself  carried  smoothly  along  by  the- 
current  of  a  peacefully  flowing  river;  and  in  sitting  still  all  the  time 
at  my  writing-table,  while  the  landscape  came,  as  it  were,  to  meet 
me,  and  unfolded  itself  before  my  eyes  like  a  perpetually  changing 
panorama,  so  that  all  I  had  to  do  was  to  study  and  observe  it  from 
the  vantage-ground  of  my  seat  in  the  stalls.  And  it  was,  too,  a 
delightful  feeliug  to  be  always  at  home,  and  carry  my  house  about 
with  me,  as  a  snail  does,  through  the  interior  of  Asia.  When  the 
weather  was  warm,  I  had  only  to  throw  off  my  clothes  and  jump  straight 
in  from  my  writing-table.  Then,  later  on,  dinner  would  be  served 
amongst  my  compasses,  field-glasses,  and  levelling  instruments.  My 
meteorological  observatory  was  on  the  roof  of  the  hut,  and  in  it  were 
my  barometer,  which  recorded  daily  how  we  slowly  but  gradually 
descended,  and  my  thermometers,  which  gradually  sank  lower  and 
lower  as  the  autumn  advanced. 

We  had  only  gone  a  very  short  distance  when  we  managed  to  run 
aground.  But  the  boatmen  leapt  into  the  water  and  pushed  the  boat 
off  again.  After  that  I  sent  the  smaller  provision  boat  on  in  front,  to 
act  as  a  pilot,  and  warn  us  of  the  presence  of  dangerous  places. 

I  wonder  how  many  scores  of  times  we  got  stuck  on  sandbanks 
during  that  journey?  As  a  rule,  we  camped  among  the  woods  oa 
shore,  where  there  was  plenty  of  fuel.  But  while  the  crew  slept 
on  land,  I  slept  on  board.  Every  evening  after  we  landed,  I  measured 
the  volume  of  the  river,  with  the  help  of  my  collapsible  boat,  a  velocity 
instrument,  a  sounding-pole,  and  a  rope  stretched  across  the  stream. 
During  the  first  few  days  the  volume  worked  out  at  the  rate  of  3355 
cubic  feet  per  second. 

At  Kotteklik  we  descended  certain  rapids,  which  our  craft  shot  in 

ci2 
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splendid  style,  without  the  slightest  trouble.  But  below  the  rapids  the 
force  of  the  current  was  so  strong,  that  we  were  unable  to  keep  clear  of 
the  banks,  and  my  writing-table  was  in  great  danger  of  going  overboard. 

Further  on  the  river  divided,  and  we  drifted  in  amongst  arms  so 
narrow  that  we  were  only  just  able  to  force  the  boat  along  them.  In 
other  parts  the  stream  was  encumbered  with  driftwood  ;  and  the  trunks 
of  the  poplar  trees,  which  lay  submerged  at  the  water's  edge,  were  not 
noticed  until  the  boat  swung  right  round  upon  them.  At  one  point, 
where  large  quantities  of  water  are  drained  off  to  feed  the  irrigation 
canals  of  Maral-bashi,  the  current  dwindled  to  810  cubic  feet  in  the 
second,  and  we  were  obliged  to  requisition  the  natives  to  help  in  hauling 
our  boats  over  the  shallows.  After  that  the  country  became  un- 
inhabited ;  and  the  boats  glided  noiselessly  through  the  dense  forests, 
which  were  often  so  thick  that  scarce  a  ray  of  sunlight  pierced  through 
to  the  dark  hiding-places  and  holes  in  which  the  wild  boars,  tigers,  and 
other  beasts  of  the  jungle  make  their  lairs. 

At  the  beginning  of  our  journey  the  gnats  were  very  troublesome, 
but  the  frosty  weather  soon  put  them  to  flight.  At  the  same  time  the 
^poplars  put  on  their  robes  of  cloth  of  gold,  as  if  preparing  for  an  autumn 
^  carnival.  Tall  and  straight  they  stood,  solemnly  mirroring  their  heads 
in  the  great  river,  the  Alma-Mater,  of  East  Turkestan,  as  though  they 
were  religiously  paying  their  devotions  to  her,  just  as  the  Brahmins  and 
grey-haired  pilgrims  who  journey  to  Benares  to  die  pay  reverent  homage 
to  the  Ganges. 

In  this  way  we  glided  on  day  after  day,  week  after  week,  down  the 
dark  waters  of  the  Tarim,  through  the  enchanted  forests,  which  shut  it 
4n,  as  it  were,  along  a  kind  of  Venetian  thoroughfare  lined  by  palaces 
magically  changed  into  trees,  and  by  quays  of  golden  shimmering  reeds. 
When  the  current  flowed  more  slowly,  the  boatmen  nodded  in  turns 
over  their  punting-poles.  And  when  the  wind  blew  through  the  forest, 
it  scattered  a  shower  of  golden  leaves  over  the  face  of  the  river,  making 
a  golden  waterway  for  us  all  through  the  autumn,  as  we  followed 
.  every  curve  and  winding  of  the  stream.  It  was  as  though  we  were 
threading  enchanted  sargasso  seas  ! 

As  a  rule,  the  Tarim  is  very  sinuous.  For  instance,  in  one  case, 
after  making  a  detour  of  over  three-quarters  of  a  mile,  we  found  we  had 
only  advanced  200  yards  in  a  lineal  direction,  or,  in  other  words,  had 
^one  round  eight-ninths  of  a  circle  in  order  to  get  over  a  distance  equal 
tothe  remaining  ninth.  In  this  way  it  occasionally  happened  that  we 
came  back  to  the  very  same  poplars  which  we  had  left  behind  us  a  few 
hours  previously. 

Upon  reaching  Masar-tagh  I  stayed  there  two  or  three  days,  and 
carried  out  several  excursions  by  boat  and  on  foot,  with  the  view 
of  completing  the  maps  I  made  on  my  previous  journey.  The 
temperature  sank  for  the  first   time  below   zero,  that  is   to  say,  to 
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30°  Fahr.,  ou  tho  night  of  October  12.  On  the  evening  of  October  17 
we  were  cheered  by  the  sight  of  a  fire  blazing  amongst  the  trees  on  the 
bank.  It  was  made  by  shepherds,  who  were  in  this  way  seeking  to 
scare  away  the  tigers.  As  soon  as  they  caught  sight  of  our  boat, 
with  its  spectre-like  tent  and  its  coal-black  hut,  gliding  noiselessly 
between  the  river-banks,  they  took  incontinently  to  their  heels,  and 
fled,  leaving  both  sheep  and  fire  to  their  fate.  Throughout  the  whole 
of  the  journey  we  had  the  greatest  difficulty  in  getting  into  communi- 
cation with  the  half-wuld  shepherds,  who  pasture  their  flocks  in  the 
primeval  forests  of  the  Tarim.  No  matter  how  we  called  to  them, 
they  steadfastly  refused  to  come  and  talk  with  us ;  but,  at  the  sight  of 
our  boat,  they  nearly  always  fled  away  like  frightened  antelopes,  and  it 
was  only  by  the  exercise  of  little  stratagems  that  we  were  able  to  secure 
them  at  all,  and  detain  them  on  board  until  their  local  topographical 
knowledge  came  to  an  end. 

The  first  break  or  interlude  in  our  monotonous  journey  occurred 
when  we  approached  the  inhabited  region  of  Arvat.  We  were  met  by 
several  begs,  or  chiefs,  and  a  crowd  of  horsemen,  amongst  whom  were 
eight  falconers,  each  carrying  his  bird  on  his  glove.  These  people 
accompanied  us  along  the  banks,  and  never  have  the  waters  of  the 
Tarim  witnessed  a  more  festive  procession. 

As  the  autumn  advanced,  we  saw,  both  day  and  night,  huge  flocks  of 
wild  geese  flying  overhead,  making  for  India  by  way  of  Yarkand.  They 
kept  regularly  at  an  altitude  of  GOO  or  700  feet  above  our  heads,  and  the 
air  echoed  again  with  their  discordant  quackings.  Unerriogly  they 
find  their  way  along  their  aerial  highways — those  wonderful  feathered 
pilgrims,  as  surely  as  the  rivulets  from  the  melting  glaciers  find  their 
way  down  to  Lob-nor.  And  truly  a  majestic  sight  it  is  to  stand  and 
watch  them  streaming  onwards  in  their  serried  phalanxes,  like  squadrons 
of  the  sky  charging  on  and  on,  on  silent  and  untiring  wing-i. 

At  length  we  arrived  at  the  mouth  of  the  Ak-su-daria,  and  there  our 
river  mot  with  a  very  noteworthy  augmentation  of  its  volume.  The 
rate  of  flow  of  the  current  quickened  up  to  nearly  2}  miles  an  hour,  and 
oar  boat  swung  right  round  as  we  glided  out  into  the  swirl  of  the 
confluence.  But  all  went  excellently  well;  the  banks  disappeared 
rapidly  behind  us,  while  every  now  and  again  the  river  was  broken  by 
rapids.  For  two  days  we  travelled  at  the  rate  of  3^  miles  an  hour,  and 
consequently  had  to  keep  a  sharp  look-out  as  we  raced  past  the  woods 
and  the  Jcamish  (reed)  beds,  at  the  risk  of  being  submerged  beneath 
the  avalanche  of  a  crumbling  bank  of  sand.  As  the  season  grew  older, 
it  began  to  be  sensibly  cold  on  board.  On  the  night  of  November  14 
both  boats  froze  fast  in  the  ice,  though,  fortunately,  it  was  thin,  and  by 
the  end  of  the  month  the  temperature  had  sunk  20°  below  freezing- 
point  (Fahr.  scale).  On  one  occasion  we  had  quite  a  dangerous  adventure 
— our  boat  was  carried  close  up  underneath  a  high,  steep  bank,  and  a 
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little  way  ahead  of  ub  we  saw  a  poplar  tree  leaniDg  out  low  down  over 
the  curreut.  The  puuting-poles  failed  to  touch  the  bottom,  and  my 
tent  and  every  other  structure  on  board  would  infallibly  have  gone 
over  the  side  had  not  one  of  my  men,  in  the  nick  of  time,  jumped  into 
the  ioe-cold  water  and  swum  to  land  with  a  rope. 

And  now  we  began  to  live  in  daily  expectation  of  the  river  freezing, 
for  sooner  or  later  the  ice  would  raise  an  insurmountable  obstacle  to  our 
farther  progress.  Henoe  there  began  a  sort  of  raoe  between  ourselves 
and  it.  Could  we  manage  to  get  as  far  as  our  rendezvous  before  it  came 
and  stopped  us?  For  several  days  we  journeyed  all  daylong,  and  often 
far  on  into  the  night ;  and  for  a  period  of  ten  days  towards  the  end  of 
November  we  met  with  rare  good  fortune.  Some  years  ago  the  river 
made  for  itself  a  new  bed  through  a  sea  of  sand,  which  flung  up  its 
dunes  like  pyramids  on  either  bank.  This  new  channel  gave  us  a  short 
cut.  But  not  a  vestige  of  vegetation,  not  an  antelope,  not  a  human 
being,  not  even  so  much  as  a  raven  or  a  vulture,  gladdened  our  eyes 
on  these  dream-like,  desolate  banks.  Here  again  the  speed  of  the 
current  was  over  3^  miles  an  hour,  so  that  we  sped  on  at  a  breathless 
pace  past  the  sandhills,  which  towered  up  fully  350  feet  above  the 
surface  of  the  stream. 

At  last  it  froze  so  hard  at  night  that  we  had  to  chop  out  our  boats 
with  axes  every  morning.  A  white  chain  of  drift-ice  was  trailed  down 
the  river,  and  jangled  like  a  string  of  bells  against  the  sides  of  our 
boats  at  night.  During  the  first  days  of  December  the  river  grew  full 
of  ice  of  this  description,  and  most  fantastic  were  the  shapes  it  assumed 
on  those  evenings  when  we  continued  our  journey  far  on  into  the  dark- 
ness. At  such  times  our  boats  were  preceded  by  small  native  canoes, 
carrying  flaring  oil-lamps.  These  constantly  moving  ice-bound  channels 
gave  out  an  unceasing  succession  of  groans  and  moans ;  and  when  we 
became  embedded  in  them,  and  were  carried  along  at  the  same  rate  as 
they  moved,  they  appeared  to  be  relatively  stationary — that  is  to  say, 
we  appeared  to  stand  still,  though  the  slow  movements  of  the  compass- 
needle  revealed  to  us  the  windings  of  the  river,  while  the  dim-lit  banks 
glided  past  us  like  wandering  spectres.  At  last,  however,  the  ice  won 
the  upper  hand.  The  strips  of  ice  along  the  banks  fastened  themselves 
to  the  sides  and  began  to  grow  inwards  towards  each  other,  so  that  the 
channel  of  open  water  in  the  middle  of  the  river  became  narrower  and 
narrower.  On  December  7  the  ice  welded  the  two  sides  of  the  river 
together.  We  were  frozen  fast,  and  had  to  go  into  winter  quarters. 
The  place  where  this  happened  was  called  Yanghi-koll,  and  here,  by  a 
stroke  of  good  luck,  we  fell  in  that  very  same  day  with  our  caravan. 
Then  arose,  as  if  by  magic,  a  small  town  on  the  desolate  banks  of  the 
Tarim.  Tents  were  pitched,  kamish  (reed)  huts  constructed,  and  stables 
built  to  shelter  the  animals  of  the  caravan.  In  the  market-place  we 
kept  burning  at  night  a  Chinese  lantern  swung  on  a  pole,  and  this  was 


SAND    DUNES    NEAR    THE    RIGHT    BANK    OF    THE 
LOWER   TARIM. 


SAND    DUNES    ON    THE     RIGHT    BANK   OF   THE   TARIM, 
NEAR    YANGl-KOLL. 


THREE  YEARS'  EXPLORATION  IN  CENTRAL  ASL/L,  1899-1902.  227 

the  odIj  lamp-post  in  the  whole  plaoe.  At  this  time,  also,  we  kindled 
a  fire,  which  was  not  allowed  to  go  out  until  the  end  of  May  in  the 
following  year.  Traders  came  to  visit  us  from  Eorla  and  from  Euchar, 
and  desired  to  barter  their  wares  with  us ;  in  this  way  a  lively  market 
flourished  in  the  wilderness. 

After  making  an  excursion  into  the  interior  of  the  sandy  desert, 
and  entertaining  the  famous  French  traveller  Benin,  on  his  way  from 
Peking,  in  my  open-air  camp,  I  set  out  on  December  20  from  Yanghi- 
koll  with  a  caravan  of  seven  camels,  one  horse,  four  men,  and  two 
dogs,  to  cross  the  most  appalling  desert  on  the  face  of  all  the  earth, 
the  Takla-makan,  my  object  being  to  strike  the  town  of  Tatran,  on 
the  Cherchen-daria,  on  the  other  side  of  the  desert.  That  meant  a 
journey  of  close  upon  180  miles,  or  twice  the  distance  I  traversed  in 
1895  in  another  part  of  the  same  desert,  in  the  course  of  which  the 
whole  of  my  caravan  perished  except  one  man.  But  now  it  was  the 
depth  of  winter,  and  I  loaded  four  of  the  camels  with  blocks  of  ice, 
while  two  others  carried  fuel,  and  the  seventh  our  provisions  and  furs. 
As  we  had  no  tents  with  us,  I  slept  the  whole  of  that  winter  in  the 
open  air,  although  the  temperature  fell  27^^^  below  zero.  As  we  had 
to  husband  the  camels*  strength,  I  took  with  us  for  the  first  two  days 
a  small  reserve  caravan  of  two  men  and  three  camels,  the  latter  carry- 
ing ice  and  fuel ;  but  on  Christmas  Eve  I  sent  them  back. 

When  we  set  out  from  our  camp,  the  inhabitants  of  the  district 
iooked  upon  us  as  suicides ;  and  both  I  and  Islam  Bai  knew  only  loo 
well  how  dangerous  the  journey  was.  The  desert  opened  out  before  us 
like  an  illimitable  sea,  and  ere  two  days  had  passed  we  became  lost  in  its 
endless  labyrinths  of  sand.  Their  conformation,  however,  lent  us  great 
assistance  in  our  march.  The  prevailing  winds  blow  from  the  east, 
and  heap  up  the  sand  in  ridges  like  gigantic  waves,  or  pUe  it  up  in 
vast  accumulations  of  dunes  300  to  400  feet  high.  These  on  the  sheltered 
eide  go  down  at  an  angle  of  33  ° ;  but  on  the  windward  side,  or  the  east, 
they  have  a  gradual  slope.  But  in  addition  to  these  north-and-south 
ridges  there  is  also  another  system  of  sand-dunes  disposed  at  right 
angles  to  the  first,  that  is,  in  lines  running  from  east  to  west.  These 
have  been  built  up  by  winds  blowing  from  the  north  and  from  the  south 
-during  the  winter. 

The  sand-dunes  thus  form  a  kind  of  network  ;  and  within  the  meshes 
there  exist  depressions  which  are  often  perfectly  flat,  and  show  the 
olay-soil  underneath,  swept  free  from  sand.  These  spots  the  natives 
call  '*  bayir."  It  is  in  depressions  of  this  character  that  we  find  the 
<;hain  of  unnumbered  lakes,  which  accompany  the  right  bank  of  the  Tarim 
throughout  its  course. 

Other  circumstances  of  an  unexpected  nature  also  conspired  to  the 
successful  issue  of  our  enterprise.  In  the  middle  of  the  desert  we 
chanced  upon  some  plots  of  kamish  (reeds) ;  consequently  the  journey 
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cost  OS  no  more  than  one  camel.  The  remainder  of  the  troop  stood  the 
journey  well,  as  they  swayed  backwards  and  forwards  like  ships  plough- 
ing over  the  waves  of  the  desert.  The  worst  evil  we  had  to  contend 
against  were  the  incessant  stormp,  which  whirled  up  the  sand  in  front 
of  us,  so  that  we  were  quite  unable  to  see  any  distance  on  ahead.  A 
semi-darkness  prevailed  the  whole  of  the  time  ;  and  no  sooner  had  we 
leffc  the  small  kamish  oases  behind  us,  than  we  were  again  lost  in  the 
labyrinthine  network  of  sand-dunes.  To  make  things  worse,  the  hard 
clay  depressions  now  disappeared.  If  there  exist  sand  deserts  on  the 
moon,  I  do  not  think  they  can  possibly  be  more  desolate  than  the  Takla- 
makan. 

We  had  also  to  exercise  the  strictest  economy  with  our  fuel ;  only  a 
certain  number  of  sticks  were  allowed  to  be  doled  out  every  evening. 
Hence  we  had  to  wrap  ourselves  up  in  our  furs  and  crouch  close  together 
round  the  fire  to  keep  ourselves  warm ;  while  I  jotted  down  my  notes 
by  the  light  of  a  single  wretched  lantern.  We  were  also  obliged  to  bo 
sparing  with  our  ice.  Yet,  even  though  this  had  failed  us,  the  heavens 
were  kind,  for,  in  the  beginniug  of  January,  they  took  care  that  we 
should  not  suffer  from  want  of  water.  For  it  began  to  snow,  and  con- 
tinued snowing  for  several  days.  I  used  to  wake  up  in  the  morning 
completely  buried  under  snow,  so  that  Islam  Bai  had  to  set  to  work 
and  dig  mo  out  of  my  warm  lair  with  a  spade.  The  sandhills  dis- 
appeared from  sight  entirely  underneath  the  undulating  sheet  of  snow. 
To  sleep  in  the  open  air  with  60°  of  frost  is,  however,  far  more  interest- 
ing than  agreeable.  When  we  sat  over  our  camp-fire  we  often  had  a 
temperature  of  85°  on  the  side  next  the  fire,  but  a  temperature  of  20° 
below  zero  on  the  outer  side  of  the  circle. 

At  last,  on  January  8,  we  sighted  the  first  tamarisk  trees,  and,  that 
same  evening,  wo  encamped  on  the  banks  of  the  ice-bound  Cherchen- 
daria.  From  this  point  I  travelled  up-country  to  a  place  called  Andereh, 
a  distance  of  240  miles.  Finally,  by  way  of  the  ancient  bed  of  the 
Ettek-tarim,  now  dry,  and  after  that  by  unknown  paths,  we  reached 
Yanghi-koll  again  on  February  24.  Here  I  was  joined  by  two  I^uryats, 
or  Trans-Baikal  Cossacks,  who  had  spent  four  months  on  the  journey 
from  Trans-Baikalia. 

On  March  5  I  was  again  in  the  saddle,  with  my  face  towards  the 
eastern  part  of  the  desert  regions,  at  the  head  of  a  new  and  well-rested 
caravan,  made  up  as  follows :  the  Cossack  Chernofi;  six  Mussulmans, 
twelve  camels,  and  one  horse.  My  first  object  was  to  map  the  Kum- 
daria,  the  dried-up  bed  of  what  was  formerly  an  outlet  of  the  Tarim, 
when  that  river  flowed  into  the  ancient  lake  of  Lob-nor.  The  upper 
part  of  this  ancient  river-bed  is  exceptionally  well  defined,  and  contains, 
even  at  the  present  day,  a  few  salt-water  pools.  Further  on,  however 
it  is  completely  dry,  and  in  parts  entirely  obliterated. 

But  to  return  to  our  journey.     One  day,  in  the  very  middle  of  our 
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march,  we  were  overtaken  by  a  sandstorm  of  such  a  violent  character 
that  the  whole  caravan  was  brought  to  a  sudden  halt.  These  storms 
loom  up  in  the  east  like  a  black  wall,  and  swoop  down  upon  you  like 
lightning,  so  that  in  an  instant  everything  is  swallowed  up  in  an 
impenetrable  fog  of  reddish  yellow  sand  and  dust.  Whilst  this  particu- 
lar storm  was  raging  I  lost  touch  of  my  caravan,  and  spent  a  consider- 
able time  wandering  about  before  I  could  find  it  again.  We  could  only 
get  up  one  half  of  my  tent  under  the  shelter  of  a  sandhill.  But  the 
sand  rained  in  through  the  canvas,  and  every  single  object  that  was 
lying  about  became  covered  with  it.  Nay,  it  even  gets  into  your  mouth 
and  grits  between  your  teeth.  To  cook  food  in  such  a  tempest  is  of 
course  absolutely  out  of  the  question,  when  the  wind  is  blowing  at  the 
rate  of  47  miles  an  hour.  A  cup  of  water  and  a  piece  of  bread  was  all 
we  could  get  to  eat.  The  camels  lay  perfectly  still,  with  their  necks 
stretched  out  to  leeward,  and  the  men  tightly  muffled  up  in  their  coats. 
There  is  an  amazing  force  locked  up  in  those  desert  storms.  The 
quantities  of  material  they  lift  up  and  carry  away,  and  deposit  in 
other  places,  is  enormous. 

At  last  we  found  water  at  Yardatig-bulak,  a  little  well  at  the  foot 
of  the  mountain.  The  well  itself  was  tremendously  salt,  but  the  sheets 
of  ice  upon  it  contained  fresh  water.  Wild  camels  were  common  in 
these  parts,  and  we  shot  a  couple. 

From  this  point  our  route  lay  along  the  bed  of  the  Kum-daria, 
sometimes  in  the  channel  itself,  sometimes  along  its  bank.  Here  on 
three  separate  occasions  we  came  upon  fragments  of  earthenware, 
showing  that  the  banks  of  this  river  were  formerly  inhabited,  although 
for  centuries  the  ground  has  not  been  moistened  with  a  drop  of  water. 
The  further  we  advanced  towards  the  east,  the  more  desolate  grew  the 
desert.  The  poplar  trees  which  stood  on  the  banks  of  the  river-bed 
were  a  thousand  years  old,  and  as  brittle  and  fragile  as  glass — the 
grave-stones,  as  it  were,  of  the  ancient  forest. 

After  this  we  came  to  a  most  remarkable  oasis,  namely,  Altimish- 
bulak,  or  the  Sixty  Wells.  Here  ao;ain  we  found  salt  water,  with  big 
blocks  of  ice  in  close  proximity.  These  salt- wells  furnish  sustenance 
to  vigorous  patches  of  kamish  (reeds)  and  belts  of  tamarisks,  but  all 
huddled  together  within  such  a  narrow  space  that  it  was  easy  to 
imagine  we  had  landed  upon  an  islet  in  the  middle  of  the  desert  sea. 
When  wo  were  still  a  considerable  distance  off,  the  hunters  of  my  party 
made  out  a  herd  of  camels,  consisting  of  an'  old  male  and  five  young 
animals,  grazing  amongst  the  bushes.  The  caravan  came  to  a  halt,  and 
I  went  with  the  stalkers  for  the  purpose  of  examining  the  creatures 
through  my  field-glass.  They  were  barely  100  paces  distant,  and 
looked  really  splendid  in  their  light  brown  woolly  winter  coats.  Two 
of  them  were  lying  down,  the  others  grazing,  whilst  the  old  one  was 
gazing  in  our  direction,  as  though  he  suspected  danger.     Our  guide, 
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Abdu-Eehim,  crept  stealthily  through  the  bashes  like  a  panther. 
When  he  fired,  the  entire  herd  took  to  their  heels,  and  went  off  in 
a  whirling  clond  of  dnst — all  except  one,  a  young  and  handsome  male, 
whose  flesh  made  a  very  welcome  addition  to  our  larder.  The  wild 
camel  is  certainly  a  wonderful  animal.  You  find  him  in  the  dreariest 
parts  of  the  desert.  He  only  stays  a  short  time  in  each  oasis,  but  like 
a  ship  on  the  ocean  of  the  desert,  is  continually  passing  backwards  and 
forwards.  Nobody  knows  how  he  lives.  He  springs  up  out  of  the 
dried-up  earth  as  if  he  were  a  ghost,  and  vanishes  like  the  wind,  and 
when  disturbed  in  his  peaceful  haunts  does  not  stop  in  his  wild  flight 
for  days  and  nights  together. 

Altimish-bulak  was  an  important  halting-place;  and  it  was  from 
there  I  proposed  to  cross  the  desert  in  a  southerly  direction.  The  dis- 
tance to  Eara-koshun,  where  we  expected  to  find  game,  could  be  covered 
in  a  week,  and  even  if  our  supply  of  water  did  give  out,  we  knew  that 
we  were  hardly  likely  to  perish  of  thirst.  Amongst  other  stores  we 
took  four  sacks  filled  with  ice ;  but,  in  spite  of  our  utmost  care  to 
protect  them  from  the  sun,  two  pailfuls  dripped  away  during  the  first 
day  or  two  of  the  march.  A  few  steps  only  away  from  the  wells  of 
Altimish-bulak,  and  we  were  again  in  mid-desert.  The  contour  soon 
began  to  fall  away  gradually  in  the  direction  of  the  old  Lob-nor  lake, 
which  was  indicated  by  a  belt  of  dead  forest.  Here  we  found  myriads 
of  LinnsBa  shells,  so  that  the  ground  was  in  many  places  quite  white 
with  them.  It  was  here,  too,  that  Ohernoff  and  Ordek — the  latter  one  of 
the  men  I  brought  with  me  from  Yanghi-koll — discovered  the  ruins  of 
two  or  three  houses.  The  beams  and  other  parts  of  their  wooden  frame- 
work lay  scattered  about  on  the  ground,  half  buried  under  dust  and 
sand.  One  circumstance  which  at  once  lent  a  considerable  antiquity  to 
the  buildings  was  the  fact  that  they  stood  upon  pediments  of  clay,  that 
is  to  say,  narrow  mounds,  about  8  feet  high,  which  had  been  built  up  to 
suit  the  plan  of  the  houses.  Originally  these  clay  footings  were  con- 
structed on  Ihe  level  ground ;  but  the  north-east  wind,  in  its  restless 
activity,  had  scooped  out  the  ground  all  around  them,  and  swept  it  clean 
away.  The  clearest  indications  of  the  enormous  erosive  power  of  the 
wind  in  these  parts  exist  everywhere  throughout  the  desert,  the  clay 
soil  being  in  many  places  furrowed  with  trenches  6  to  7  feet  in  depth 
in  the  direction  in  which  the  winds  blow ;  and,  as  a  consequence  of  this, 
you  often  appear  to  be  marching  amongst  benches  and  tables  all  made 
of  clay. 

"We  collected  specimens  of  the  wood-.carving  from  the  houses,  and 
dug  up  some  Chinese  coins,  besides  axes,  sacrificial  cups,  and  so-forth. 
The  roof  of  each  house  lay  piled  up  on  its  west  side,  and  under  the 
shelter  of  the  house  itself.  No  doubt  it  had  been  hurled  there  by  the 
last  desert  storm,  which  it  had  been  unable  to  withstand. 

But  as  our  water-supply  would  not  allow  us  to  stay  more  than 
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twenty-four  hours  in  this  place,  we  were  ohliged  to  continue  our  march 
southwards,  though  not  until  I  had  photographed  the  ruins  and 
measured  the  site. 

That  evening,  just  when  we  were  going  to  dig  a  well  in  our  new 
oamping-ground,  to  get  water  for  the  camels,  we  discovered  that  we 
had  forgotten  our  spade ;  it  had  heen  left  hehind  in  the  ruins.  And 
OS  the  spade  was  an  implement  of  great  importance  to  us,  I  sent  Ordek 
back  to  fetch  it.  Accordingly  he  started  back  the  next  morning,  while 
we  continued  our  march.  Not  long  after  this  a  violent  sandstorm  came 
down  upon  us,  and  we  feared  the  worst  for  our  solitary  traveller.  But 
Ordek's  topographical  instinct  did  not  fail  him.  Although  he  lost  our 
track,  he  nevertheless  succeeded  in  making  his  way  back  to  the  ruins, 
and,  on  his  return  with  the  spade,  brought  with  him  what  was  even 
more  important,  namely,  some  fresh  wood- carvings,  executed  with  still 
greater  perfection  than  those  we  discovered  first.  Besides  that,  he 
also  gave  me  information  of  such  a  character  that  I  felt  I  must  at  all 
costs  return  to  these  sites  of  ancient  civilization.  To  do  so  then  was, 
however,  impossible ;  I  had  to  control  my  patience  until  the  following 
winter. 

Our  supply  of  water  was  just  on  the  point  of  giving  out  when  we 
at  length  reached  the  shore  of  a  completely  new  lake,  which  spread  out 
to  the  north  of  the  marsh  of  Kara-koshun.  It  was  fed  by  an  equally 
new  branch  of  the  Tarim,  which  left  that  river  at  Shirgeh-chappgan. 

We  made  the  return  journey  in  canoes,  first  up  the  new  branch  and 
then  along  the  Tarim  and  the  network  of  waterways  which  make  up 
its  delta.  The  twenty-five  days  this  canoe  journey  lasted  would  have 
been  very  delightful  had  it  not  been  for  the  midges,  which  tormented 
us  unmercifully  every  evening. 

I  now  mapped  out  in  detail  the  lakes  which  I  had  discovered  on  my 
previous  journey,  namely,  AvuUu-koll,  Kara-koll,  Tayek-koU,  Arka- 
koU,  and  Chivillik-koll,  together  with  several  others  which  on  that 
occasion  escaped  my  observation.  I  found  that  they  reached  a  depth 
of  30  feet ;  and  in  one  arm  of  the  river  in  this  same  neighbourhood  I 
sounded  a  depth  of  41  f  feet,  or  seven  and  a  half  times  more  than  any- 
where else  in  the  newly  formed  marsh  of  Eara-koshun. 

It  is  indeed  a  significant  fact  that  the  deepest  depression  of  the  Lob 
region  is  found,  not  at  the  termination  of  the  hydrographical  system, 
but  here  in  the  region  which,  from  a  remote  antiquity,  has  borne  the 
name  of  Lob. 

The  8th  of  May  saw  us  again  at  the  Yanghi-koll,  where  we  found 
everything  peaceable  and  well.  By  this  the  river  had  begun  to  swell 
from  the  melting  of  the  ice,  and  its  volume  now  measured  3400  cubic 
feet  in  the  second,  or  about  the  same  as  at  Lailik,  where  I  began  my 
voyage  on  its  waters. 

Next  I  sent  ofi",  under  the  charge  of  the  Cossack  Cherdon,  my  big 
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caravan  of  horses  and  mules,  instructing  him  to  make  for  Temirlik,  in 
the  Ghimen-tagh,  and  after  them  the  camels,  bound  for  the  same  place, 
under  Chemoff  and  Islam  Bai.  Meanwhile,  I  myself  continued  my 
journey,  along  with  Sirkin  and  Shagdur,  in  the  big  boat,  and  so 
finished  laying  down  my  maps  of  the  lower  Tarim. 

Our  huts  now  stood  empty  and  abandoned.  The  native  traders 
departed  in  quest  of  more  profitable  markets ;  but  as  the  place  needed 
a  name  for  future  identification,  it  was,  consequently,  called  Tura- 
sallgan-uy,  which  means  **the  houses  built  by  the  Earopean."  All 
very  nice  in  its  way.  Bat  the  very  next  spring-flood  that  came  swept 
away  the  whole  of  our  bank  of  the  river ;  our  huts  vanished  off  the 
face  of  the  earth,  and,  together  with  the  poplars,  were  swallowed  up  in 
oblivion. 

During  the  course  of  my  journey  down  the  big  river,  I  investigated 
and  sounded  many  of  the  peculiar  lateral  or  marginal  lakes  which  lie 
embedded  amongst  the  dunes  of  drift-sand  immediately  along  its  right 
bank.  They  are  like  growths  or  parasites,  which  suck  away,  as  it  were, 
the  life-blood  of  the  river.  For  instance,  at  the  time  I  examined  it, 
the  lake  of  Karunalik  was  receiving  through  a  very  small  feeder  a 
volume  equivalent  to  over  80  cubic  feet  in  the  second.  Thus  this 
one  small  lake  alone  drains  away  from  the  Tarim  close  upon  300,000 
cubic  feet  of  water  every  twenty-four  hours.  This,  then,  is  a  striking 
characteristic  of  the  lower  Tarim.  Instead  of  gathering  itself  together 
and  pouring  its  waters  in  a  body  into  the  terminal  basio,  it  filters 
itself  away  in  a  nufnber  of  lagoons  strung  all  alongside  the  principal 
channel.  And  as  the  lower-lying  portions  of  the  region  become  filled 
and  raised  by  the  accumulated  sedimentary  matters  which  the  river 
brings  down  with  it,  the  lateral  lagoons  flit  steadily  higher  and  higher 
up  the  stream.  Many  of  these  lakes  are  carefully  preserved  by  the 
natives  for  the  sake  of  the  fish  which  they  contain.  First  they  stop 
up  the  channel  which  supplies  the  lake  with  water  from  the  river. 
This  causes  the  lake  to  become  stagnant,  and  it  begins  to  shrink  by 
evaporation,  whereupon  the  water  becomes  slightly  salt,  which  is 
believed  to  make  the  fish  bigger  and  more  palatable.  The  natives 
catch  them  in  a  drag-net  pulled  along  by  two  canoe;*. 

In  this  region  the  river  makes  its  way  immediately  along  the  foot 
of  the  sand-dunes.  You  would  think  these  sandhills  would  be  swept 
away  by  the  unceasing  wind-storms  which  prevail ;  but  one  I  measured, 
which  stood  close  to  the  bank,  rose  to  a  height  of  295  feet,  and  this  was 
not  the  highest  I  saw  in  that  position.  The  simple  explanation  of  this 
fact  is  that  the  river-bed  shifts  as  the  sand  shifts — that  is,  towards  the 
right,  or  westwards.  And,  as  a  matter  of  fact,  we  have  seen  that  the 
Tarim  formerly  flowed  down  the  bed  of  the  Kum-daria,  or  nearly  duo 
east,  instead  of,  as  now,  towards  the  south.  Sometimes  the  river  is 
undecided  in  its  course.     It  overflows  its  banks  and   makes  its  way 
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through  lakes  ohoked  with  reeds.  Tirvadala-koll,  where  it  was  only 
by  the  utmost  exertions  that  we  were  able  to  punt  our  boat  along 
through  the  unprecedentedly  dense  masses  of  knmiah  (reeds),  was  a 
lake  of  this  description.  The  only  way  to  get  along  was  to  set  fire 
to  the  vegetation  aad  bum  it  down  to  the  water's  edge,  and  then  cut 
a  channel  through  the  tight-packed  reed-stalks  which  remained. 

Towards  the  end  of  May  we  became  enveloped  iu  veritable  clouds  of 
gnats  and  gadflies,  and  I  was  forced  to  have  a  hut  put  up  on  the  fore- 
part of  the  deck  instead  of  the  tent.  Meanwhile  the  heat  increased 
day  by  day. 

On  May  25  I  travelled  by  canoe  to  the  Lake  Beglik-koll,  and  sounded 
it.  The  great  sheet  of  water  was  as  placid  as  a  mirror,  and  reflected 
the  sand-dunes  with  the  accuracy  of  a  camera.  Towards  evening,  after 
my  work  was  done,  we  lauded  on  the  west  shore  of  the  lake  to  rest. 
But  Kirghin  Pavan,  one  of  my  old  friends  who  dwelt  in  that  part  of 
the  country,  pointed  towards  the  sand-dunes  in  the  east,  and  cried,  in  a 
tone  of  interrogation,  "Kara-buran?"  (**  black  storm"),  which  signifies 
a  desert  storm  of  the  worst  description.  At  that  moment  an  inky  black 
pillar  towered  up  on  the  horizon  and  bent  its  head  forwards  across  the 
desert,  whilst  several  similar  pillars  leapt  up  beside  it  like  buttresses, 
supporting  it.  Then  they  melted  together  into  one  continuous  wall, 
which  rose  higher  and  higher  in  the  air.  The  lake,  however,  in  spite 
of  the  oncoming  storm,  still  maintaiaed  its  mirror-like  placidity.  As 
we  had  still  a  good  distance  to  row  before  we  could  enter  the  channel 
which  led  iato  the  Tarim,  I  gave  the  order  to  start  at  once.  The  men 
rowed  with  such  desperate  haste  that  every  moment  I  expected  to  hear 
the  paddles  snap  in  two.  Their  backs  were  bent  like  bows  as  we  raced 
along  over  the  sleeping  waters,  making  the  foam  spin  high  off  the  bows 
of  the  canoe.  We  were  going  at  the  rate  of  5^  miles  an  hour.  The 
atmosphere  was  still  calm,  but  as  we  watched  the  portentous  swiftness 
with  which  the  tempest  bore  down  upon  us,  we  felt  the  full  pre- 
monition of  the  appalling  change  which  was  about  to  take  place. 
Such  moments  as  these  are  magnificent,  but  put  a  severe  strain  upon 
one.  *'  Now  it's  got  to  the  sand-dunes !  "  cried  one  of  the  men.  I 
glanced  up  and  saw  the  outlines  of  the  dunes  disappearing  as  though 
they  were  being  washed  off  a  slate,  and  in  a  moment  the  entire  labyrinth 
of  eand-dunes,  together  with  the  lake  shore,  was  engulphed  in  a  thick 
yellow- gray  fog.  "Kow,  row!"  shouted  the  Mussulmans.  "Allah! 
Yes  !  "  came  the  answer  in  hollow  and  awe-struck  tones. 

Down  came  the  first  gusts  of  wind  from  the  east-north-east.  With 
a  mighty  roar  the  **  black  tempest "  swooped  down  upon  the  water, 
which,  hissing  and  boiling,  was  in  two  minutes  lashed  into  huge  waves 
of  white  foam.  Our  boat  flew  along  at  a  terrific  pace — nearly  7  miles 
an  hour.  We  were  only  about  1  mile  distant  from  the  northern  shore. 
**  By  Allah  !  we  can't  do  it !  "  was  the  cry.     But  just  at  the  moment 


234  THREE  YEARS'  EXPLORATION  IN  CENTRAL  ASLA,   1899-1902. 

when  tlie  tempest  seized  us  in  its  grip,  and  would  assuredly  have 
capsized  our  frail  craft  if  we  had  not  thrown  all  our  weight  over  on  to 
the  windward  side  in  time,  we  were  suddenly  enveloped  in  an  im- 
penetrable fog  of  the  finest  dust.  All  our  surroundings  were  absolutely 
blotted  out,  and  we  became  lost  in  the  darkness.  The  utmost  we  could 
distinguish  was  the  nearest  waves,  up  and  down  which  our  canoei^ 
danced  like  straws. 

We  were  at  our  last  gasp,  so  to  speak,  when  we  caught  the  first 
glimpse  of  the  tamarisks  looming  through  the  fog.  The  canoes  were 
so  fall  of  water  that  they  were  ready  to  sink ;  but  we  were  protected  by 
a  tongue  of  eand  which  acted  as  a  breakwater.  Once  on  the  lake  of 
G^llmeh-ghetti  our  two  canoes  did  fill  with  water,  and  sank  out  in  the 
open  lake.  But  fortunately  the  water  was  so  shallow  that  we  were 
easily  able  to  walk  ashore.  The  depth  in  none  of  these  lakes  exceeds 
36  feet,  and  the  greatest  depth  is  always  found  close  to  the  eastern 
shore,  under  the  shelter  of  the  steep  sand-dunes. 

Beyond  Argan  the  Tarim  again  swells  out  into  a  large  and  powerful 
river  flowing  in  a  well-defined*  channel.  We  now  pushed  on  rapidly, 
often  keeping  it  up  until  three  o'clock  in  the  morning,  to  escape  the  gad- 
flies. The  way  was  led  by  torches  and  lanterns,  which  flitted  ahead 
like  St.  Elmo's  fires,  to  the  accompaniment  of  an  accordion  which  I  had 
brought  with  me  to  entertain  the  people.  One  evening  we  were  over- 
taken by  a  canoe,  which  came  creeping  alongside  of  our  big  boat  like 
an  eel.  It  turned  out  to  be  a  courier  from  Kashgar  bringing  me  letters 
from  home.  That,  I  need  hardly  say,  was  a  "  red-letter  day  "  to  me  in 
the  solitude  of  the  desert.  At  the  fishing  hamlet  of  Chegghelik  I 
abandoned  my  trusty  old  craft,  to  the  great  delight  of  the  grateful 
natives.  The  only  way  by  which  the  remainder  of  the  journey,  as  far 
as  Abdal,  could  be  accomplished  was  by  tying  our  canoes  together, 
covering  them  with  a  deck,  and  setting  up  tents  upon  it.  At  Abdal  I 
rested  some  days,  and,  with  the  ready  help  afforded  me  by  my  handy 
and  reliable  Cossacks,  I  prepared  my  msdl-bag  and  got  ready  a  number 
of  photographic  plates.  At  the  same  place  I  also  made  a  collection  of 
the  popular  songs,  which  for  centuries  have  been  sung  by  the  poor  but 
interesting  fisher-folk  who  dwell  there.  Then,  but  with  a  smaller 
caravan,  I  continued  my  journey  towards  our  principal  camp  at 
Mandarlik  in  the  Chimen-tagh.  And  there  we  were  all  once  more 
collected  together  again. 

From  that  place  I  sent  back  Sirkin  and  Chernoff  to  Kashgar,  to  fetch 
some  Chinese  silver  money,  some  tinned  provisions,  and  my  letters,  and 
on  July  20  I  started  upon  a  difficult  and  exhausting  journey  right  across 
Eastern  Tibet.  I  appointed  the  Cossack  Cherdon  my  valet'de-chamhre^ 
and  Turdu  Bai  karavan-hashl,  or  headman  of  the  caravan.  One  of  the 
most  useful  members  of  my  company  was  Abdat,  the  hunter,  who  knew 
Northern  Tibet  from  having  spent  six  winters  amongst  its  mountains 
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hunting  wild  yaks  single-handed.  He  did  this  to  make  a  profit  oat  of 
their  skins.  My  caravan  consisted  of  six  men,  seven  camelp,  twelve 
horses,  one  mule,  sixteen  sheep,  and  two  dogs.  The  greater  part  of  it, 
however,  under  the  leadership  of  Shagdur  and  Islam  Bai,  was  instructed 
to  proceed  later  on  to  Temirlik,  and  there  wait  until  we  joined  them. 

It  was  fine  summer  weather  when  we  left  Mandarlik  :  but  we  had 
barely  gone  two  days'  march  when  we  encc^untered  a  violent  snow- 
storm. Under  cover  of  this,  a  band  of  venturesome  wolves  came  and 
frightened  our  flock  of  sheep  out  of  the  camp  and  killed  nine  of  them. 
Later  on  we  captured  two  young  wolves,  and  tried  to  take  them  with 
us ;  but  one  escaped,  and  the  other  gnawed  himself  to  death. 

Three  days'  journeying  from  the  principal  camp  brought  us  over 
the  mountains  of  Chimen-tagh,  and  the  fourth  over  the  parallel  ranges 
of  the  Arka-tagh  and  Kalta-Alagan,  by  high  but  easy  passes.  Among 
these  mountains  I  always  had  so  much  to  attend  to  that  I  seldom  got 
into  camp  until  long  after  the  rest  of  the  caravan.  One  day  the  con- 
formation of  the  country  was  more  than  usually  complicated,  and  when 
darkness  fell,  putting  a  stop  to  all  further  work,  I  found  myself  obliged 
to  spend  the  night  with  my  Cossack  attendant  in  the  open  air,  without 
either  warm  clothing  or  supper. 

On  the  south  of  the  Kalta-Alagan  mountains  the  surface  is  level  or 
slopes  imperceptibly  down  towards  the  sister  lakes  of  Kum-koll,  one  of 
which,  the  upper  lake,  contains  fresh  water,  but  the  other,  the  lower 
lake,  salt  water.  Beyond  these  lakes  again  there  stretched  a  belt  of 
drift-sand,  with  dunes  over  150  feet  in  height.  The  steppe  was  dotted 
with  thousands  of  grazing  JchulaTis,  or  wild  asses.  My  men  contrived 
to  catch  two  young  ones,  and  very  soon  they  became  perfectly  tame. 
We  fed  them  with  milk-porridge,  which  they  drank  greedily;  but  in 
spite  of  that  they  would  not  thrive,  so  I  had  them  killed.  The  natives 
declared  it  would  be  useless  to  turn  them  adrift  to  rejoin  their  mothers, 
for  the  old  wild  ass  refuses  to  take  any  notice  of  her  offspring  ouce  they 
have  b^en  in  the  hands  of  man. 

During  the  latter  part  of  July  we  marched  straight  on  south, 
towards  the  Arka-tagh,  and  crossed  successively  its  four  parallel 
chaius  one  after  the  other.  This  tried  the  animals'  strength  severely ; 
but  they  came  through  it  all  right.  Amid  these  complicated  mountain 
chains  it  was  not  always  easy  to  hit  upon  the  best  road ;  and  every  time 
we  found  a  fresh  snowy  range  confronting  us,  I  had  to  send  a  horseman 
on  ahead  to  reconnoitre  the  way.  On  August  8  we  went  over  the  fourth 
of  the  parallel  chains  of  the  Arka-tagh  and  descended  into  the  great 
longitudinal  valley  which  I  traversed  in  1 896.  In  the  evening  we  could 
only  get  a  little  warm  tea  to  drink,  after  we  had  broken  one  of  our  boxes 
to  pieces  to  make  a  fire  with.  Here  we  encamped  on  the  shore  of  a 
salt  lake  in  a  region  of  unmitigated  sterility.  The  very  bottoms  of  the 
valleys  are  here  some  350  feet  higher  than  the  summit  of  Mont  Blanc. 
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Next  we  flonndered  into  a  region  which,  for  pure  *' cussedness,*'  is 
absolutely  without  a  parallel.  The  surface  consisted  of  sand  and  mud, 
saturated  with  water  like  a  bog,  so  that  the  animals  sank  in  it  up  to 
their  knees.  The  moisture,  becoming  thickened  by  the  snow  and  hail, 
does  not  run  off  the  ground,  but  sinks  down  into  it,  making  it  soft  and 
spongy  and  fearfully  treacherous.  Our  animals  kept  falling  incessantly, 
and  every  time  had  to  be  unloaded  before  they  could  be  got  up  again. 
This  part  of  the  journey  cost  me  one  camel  and  one  horse.  There  was 
not  a  blade  of  grass  to  be  found  anywhere ;  and  the  continuous  falls  of 
snow,  mingled  with  hail,  caused  our  camels  to  suffer  so  much  from  the 
cold  that  we  were  forced  to  give  up  every  sack  and  blanket  which  could 
be  spared  to  make  into  rugs  to  keep  them  warm. 

After  crossing  two  fresh  mountain  chains,  with  extensive,  but  short, 
glacier-fields,  we  encamped,  on  August  21,  on  the  northern  shore  of  an 
unusually  large  salt  lake.  This  I  decided  to  cross  by  boat  in  the 
company  of  one  man,  Eutchuk,  to  act  as  boatman,  while  the  caravan 
went  round  by  the  west  side  to  a  point  indicated  on  the  opposite  or 
south  shore. 

The  course  I  steered  across  this  very  remarkable  lake  was  towards 
the  south-east.  The  eastern  shore  was  not,  however,  visible.  Our 
six-foot  punting-poles  touched  the  bottom  in  almost  every  part ;  and 
the  boat  itself  had  to  be  carried  more  than  a  mile  before  it  could  be 
made  to  float.  The  bottom  of  the  lake  was  covered  with  a  thick 
encrustation  of  salt,  over  the  rugged  surface  of  which  it  was  not 
pleasant  to  walk  barefoot.  The  water  is  so  salt  that  the  indicator  of  my 
hydrometer  came  to  a  standstill  a  couple  of  inches  above  the  surface, 
and  I  had  to  make  a  special  mark  on  the  glass  to  preserve  the  register. 
Everything  in  the  boat — instruments,  punting-poles,  tackle,  clothes — 
all  became  as  white  as  chalk,  or  looked  as  if  they  had  been  dusted 
with  flour.  The  drops  of  water  which  fell  from  the  punting-pole  were 
converted  into  rods  of  salt,  which  looked  like  stearine  candles.  No 
wonder  this  lake  was  as  sterile  as  the  Dead  Sea. 

When  we  reached  the  southern  shore  it  was  rapidly  growing  dark. 
]iut  there  was  not  the  slightest  sign  of  the  caravan  to  be  seen.  Accord- 
ingly, wc  had  no  alternative  but  to  spend  the  night  on  the  desolate 
shore  without  either  food  or  water,  and  the  only  shelter  we  could  find 
was  the  two  halves  of  the  English  boat.  Eutchuk,  the  boatman,  turned 
one  half  of  the  little  boat  over  me  as  though  it  were  a  bell-glass ;  and 
in  that  way  I  slept,  although  my  narrow  domicile  reminded  me  forcibly 
of  a  coffin,  more  especially  as  Kutchuk  heaped  up  the  sand  all  round  the 
edges  to  keep  out  the  draught.  It  came  on  to  snow;  but  we  cared  little 
for  that,  though  the  big  flakes  pattered  on  the  oil-skin  covering  of  the 
boat  like  so  many  tiny  spirits  of  the  air  trying  to  get  in  to  us. 

The  next  day,  aided  by  favourable  winds,  we  sailed  to  the  west,  and 
found  that  the  caravan  had  been  stopped  in  its  march  by  a  stream, 
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160  feet  wide  and  10  feet  deep,  and  had  consequently  encamped  on  its 
northern  bank.  We  raked  together  everything  which  in  any  way 
partook  of  the  nature  of  a  rope,  tied  them  all  together,  and  stretched 
them  across  the  river  between  two  firmly  fixed  camel  ladders,  and  in 
that  way  conveyed  the  baggage  across  in  thirteen  instalments.  The 
horses  swam  over  of  their  own  accord,  but  the  camels  were  trouble- 
some. They  refused  to  budge  an  inch,  wouldn't  lift  a  foot,  and  lay 
down  composedly  in  the  middle  of  the  stream,  and  even  left  us  to  hold 
their  heads  above  water  with  stout  ropes.  In- the  mean  time  my  little 
collapsible  boat,  which  in  itself  made  a  fourth  part  of  a  camel's  load,  was 
of  great  assistance  to  us  in  conveying  over  the  rest  of  the  caravan. 
The  river  which  caused  this  obstruction  flowed  out  of  a  fresh-water 
lake,  fed  by  swift  glacier  torrents,  and,  at  the  time  of  which  I  speak, 
was  carrying  down  1625  cubic  feet  of  water  per  Eccond. 

As  we  travelled  on  towards  the  south,  our  provisions  began  to  give 
out,  and  there  was  only  ammunition  enough  for  Aldat  the  hunter's 
Asiatic  gun.  At  camp  No.  36,  where  there  was  fair  pasture,  I  gave  the 
camels  a  nine-days'  rest.  Meanwhile  I,  with  some  of  the  better- 
conditioned  horses  and  three  men,  made  an  excursion  to  the  south-east, 
to  examine  and  map  a  highly  peculiar  lake-region,  where  water  was 
more  plentiful  than  dry  land.  Two  large  frosh-water  lakes,  extending 
from  west  to  east,  gather  up  several  streams  and  brooks  from  over 
a  very  considerable  area,  and  give  off  another  bread  stream  which 
enters  a  salt  lake  situated  farther  northwards. 

On  the  northern  shore  of  the  eastern  lake  red  sandstone  clifib 
plunge  sheer  down  into  the  water.  Here  we  fished  one  morning  with 
great  success;  and,  whilst  the  other  members  of  the  caravan  marched 
round  the  lake,  Kutchuk  and  I  measured  its  depth,  and  found  it  to  be 
157^  feet.  Here  again  we  were  overtaken  by  a  hailstorm ;  but,  fortu- 
nately, the  wind  was  favourable,  and  we  drove  southwards  at  a  tre- 
mendous pace.  The  inside  of  our  little  boat  became  quite  white  with 
hail  and  snow,  and  we  failed  to  get  even  a  glimpse  of  the  shore.  But 
before  we  landed  at  sunset  the  storm  had  passed  over.  The  western  lake 
also  was  sounded  in  a  snowstorm.  I  now  decided  to  make  for  the  west 
and  the  north,  and  to  cross  the  mountain  chains  which  we  had  climbed 
over  on  our  way  south,  and  so  return  to  Temirlik.  While  the  caravan 
under  the  direction  of  Turdu  Bai  turned  towards  the  north,  I,  accom- 
panied by  Cherdon  and  Aldat,  rode  towards  the  south-west,  to  examine 
a  snow-covered  mountain  knot  which  I  saw  in  that  direction,  and  four 
days  later  we  rejoined  the  rest.  After  this,  on  the  second  day,  we  pitched 
our  tents  at  the  highest  elevation  I  have  ever  encamped  in  Asia  or 
elsewhere.  The  hypsometers  and  aneroids  registered  15*2  inches;  con- 
sequently we  were  halfway  through  the  atmospheric  envelope  which 
surrounds  the  earth.  A  few  hundred  feet  above  the  spot  where  we  were 
encamped  we  saw  an  old  yak  licking  the  lichens  and  moss  from  the  stones. 
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Aldat  crept  upon  him  like  a  cat,  and  brought  him  down  at  30  paces.  But 
that  proved  to  be  Aldat's  last  achievement ;  for  he  fell  violently  ill,  and 
had  to  be  carried  along  on  the  back  of  a  camel,  and  at  the  end  of  a  few 
days  he  died.  We  buried  him  in  the  wilderness,  and  raised  above  his 
grave  a  tent-pole,  with  yaks'  tails  fastened  to  it,  and  a  strip  of  cloth 
with  the  date  written  on  it  in  Arabic  and  Roman  numerals. 

On  September  14,  at  our  fiftieth  camping-place,  we  encountered 
a  snowstorm,  the  equal  of  which  I  have  hardly  ever  seen  even  in  the 
Alai  valley.  The  snow  simply  came  down  in  sheet8,  and  was  driven  by 
the  wind  into  snow-wreaths  with  amazing  rapidity,  so  that  in  a  few 
minutes  my  tent  was  surrounded  by  a  high  thick  wall ;  and  it  was 
impossible  to  obtain  either  firewood  or  pasture  for  the  animals. 

At  daybreak  on  the  morning  of  September  17  we  were  awakened 
by  a  fearful  racket  from  the  dogs.  A  bear  had  coolly  walked  right 
into  the  camp,  and  was  going  about  sniffing  and  inspecting  everything, 
and  when  the  alarm  was  given,  trotted  off  again  with  the  same  noncha- 
lance. As  we  had  to  be  economical  .with  our  ammunition,  he  was 
allowed  to  go  away  scot-free.  Gherdon  was  a  good  shot,  and  a  capital 
hand  at  bringing  down  yaks,  khlans,  and  antelopes,  but  I  forbade 
unnecessary  shedding  of  blood. 

Here  again  the  surface  consisted  of  nothing  but  pure  mud ;  but  as 
it  froze  sharply  at  night,  the  ground  was  hard  in  the  morning.  On  one 
occasion,  however,  one  of  the  camels  broke  through  the  frozen  crust 
and  sank  into  the  mud.  We  at  once  ran  and  pulled  off  his  load  and  his 
pack-saddle  ;  but  the  harder  we  worked  the  softer  grew  the  ground  all 
round  him,  and  before  we  had  done  he  was  like  a  toad  in  a  basin  of 
porridge.  At  last  we  managed  to  pull  him  out,  one  leg  at  a  time,  by 
putting  felts  under  each  foot  as  we  got  it  up ;  but  the  poor  brute  was 
utterly  exhausted,  and  looked  like  a  half-finished  piece  of  statuary  still 
in  the  sculptor's  hands. 

At  last,  however,  but  again  in  the  midst  of  a  raging  snowstorm,  we 
once  more  crossed  the  Arka-tagh,  and  encamped  on  the  western  side  of 
the  lake  of  Achik-kolL     On  October  6,  still  going  north,  we  crossed 
over  a  pass  in  the  mountain  chain  which  forms  the  northern  boundary 
of  the  basin  of  Acbik-koll.     The  cold  was  intense,  and  here  again  also 
we  had  to  contend  with  a  violent  snowstorm.     Five  horses  succumbed 
on  the  summit  of  the  pass.     There  was  not  a  blade  of  grass  to  be  had, 
not  even  so  much  as  moss.     After  that  our  route  still  lay  northwards 
through  the  well-defined  valley  of  Fogri-Sai,  fenced   in   by  granite 
escarpments.    In  this  region  we  chanced ui)on  a  so-called  Zaw,  or  deposit 
of  gold,  which,  however,  was  deserted  for  the  autumn  and  winter.     I 
also  found  at  a  spot  where  the  valley  begins  to  open  out  an  interesting 
carving,  representing  a  tiger,  yak,  and  antelope  hunt.     It  was  of  con- 
siderable antiquity,  for  the  hunters  were  depicted  as  using  cross-bows. 
Another  discovery  in  the  same  region  was  an  vhoj  or  religious  stone 
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monument  erected  by  Mongolian  pilgrims,  and  inscribed  with  the 
Buddhist  formula  of  prayer,  *'  On  maneh  padmeh  hum/'  Here  also  we 
fortunately  fell  in  with  a  couple  of  yak-hunters,  whom  I  sent  on  to  our 
principal  camp  with  a  message  asking  for  assistance.  After  losing  two 
or  three  more  camels  and  horses,  we  at  length  struck  the  broad  valley 
of  Ghimeo,  and  pushed  up  it  at  an  increased  speed,  doing  up  to  26^ 
miles  in  a  day.  On  October  16  we  caught  a  glimpse  of  a  fire  in  the  far 
distance — to  us,  who  for  three  months  had  not  seen  the  flEtce  of  any 
human  being  except  ourselves,  a  most  welcome  sight.  But  although 
we  pressed  on  until  midnight,  we  were  unable  to  reach  it,  and, 
thoroughly  done  up,  were  compelled  to  encamp  where  we  were.  It  was 
Islam  Bai,  who  perceived  us  the  next  morning,  and  soon  after  met  us 
with  fifteen  horses  laden  with  provisions.  This  was  od  October  16. 
Four  days  later  our  wanderings  came  to  an  end  ;  we  entered  the  head- 
quarters camp,  Temirlik,  and  were  once  more  at  home. 

My  next  expedition  was  one  of  twenty -five  days*  duration,  its  object 
the  exploration  of  the  mountain  chains  which  shut  in  the  valley  of 
Chimen  on  the  north  and  on  the  south,  as  well  as  to  take  soundings  in 
the  lake  of  Kum-koll.  Accordingly  we  crossed  the  Chimen-tagh  and 
the  Ealta-Alagan  mountains  to  the  shores  of  the  salt  lake,  upon  which 
I  spent  two  days  boating.  We  found  that  the  greatest  depth  of  the 
Kum-koll  was  75^  feet.  It  was  decidedly  cool  sleeping  out  in  the  open 
air  with  the  thermometer  down  to  8^°  below  zero.  One  of  my  men  was 
attacked  by  a  disease  in  bis  feet,  which  dropped  off  piece  by  piece. 
However,  we  managed  to  save  his  life. 

My  journeys  were  not,  however,  yet  at  an  end ;  but  on  December 
12,  1900,  I  again  left  Temirlik  with  an  escort  of  nine  men,  eleven 
camels,  ten  horses,  and  three  dogs.  After  paying  a  visit  to  the  salt 
lake  of  Gas-nur,  we  struck  up  through  a  valley  in  the  Akato-tagh.  At 
the  top  we  encountered  a  difficult  pass,  where  steps  had  literally  to  be 
hewn  out  and  the  camels  assisted  over  one  by  one.  We  then  continued 
our  march  between  the  parallel  chains  of  the  Astyn-tagh,  where  we 
came  upon  traces  of  an  ancient  Mongol  road.  On  the  first  day  of  the 
new  century  we  reached  Anam-baruin-gol,  and  after  spending  twenty 
days  in  marching  round  the  vast  mountain  knot  of  Anambar-ula,  wound 
up  by  visiting  the  Sirting  Mongols,  who  gave  us  a  friendly  reception 
and  replenished  our  stock  of  provisions.  The  temperature  now  sank 
to  26i^°  below  zero  (Fahr.),  which  would  not  have  mattered  much  had 
the  wind  not  blown  with  such  steady  persistency. 

From  Anambaruin-gol  I  sent  back  two  men  and  seven  horses  to 
Charkhlik,  our  next  rendezvous.  I  did  not  think  I  could  take  more 
than  three  horses  with  me  across  the  desert,  and  coosequently  ordered 
the  rest  of  the  men,  at  the  end  of  forty-five  days,  to  be  on  the  northern 
shore  of  Lake  Eara-koshun,  three  days'  journey  north-east  of  Kum- 
chappgan,  with  fresh  horses  and  provisions,  and   my  letters.      And 
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I  directed  them  to  guide  ns  through  the  desert  by  setting  fire  to  the 
reed-beds  in  the  lake  every  evening.  On  January  27,  taking  with  me 
the  remainder  of  the  caravan,  I  left  Anambar  and  crossed  the  €robi 
desert  west  of  Sa-chau,  a  journey  of  ten  days,  to  the  well  of  Tograk- 
kudok,  situated  on  the  desert  route  between  Abdal  and  Sa-chau.  On 
the  way  we  passed  through  several  different  kinds  of  country — steppes, 
low  mountains,  complete  sandy  desert,  with  sand-dunes  of  considerable 
altitude,  and  finally  steppes  again. 

The  little  oasis  of  Tograk-kuduk  was  then  made  the  starting-point 
of  a  dangerous  but  interesting  journey.  We  took  with  us  ice  to  last 
twelve  days,  for  ourselves  and  the  horses ;  and,  as  it  turned  out,  it  was 
precisely  the  quantity  that  was  needed.  Our  camels  were  just  begin- 
ning to  feel  the  want  of  water,  but  on  the  whole  bore  the  journey  well. 
We  marched  northwards,  at  the  rate  of  20  to  25  miles  a  day,  mostly 
over  wretched  asar  (eskirs)  and  ridges,  scarce  big  enough  to  be  called 
mountains.  They  were,  however,  greatly  weathered,  and  the  country 
utterly  barren  and  desolate,  withoiut  a  drop  of  water  anywhere. 

On  February  18  came  the  first  buran  of  the  year ;  and  it  was  so  bitterly 
cold  that  we  had  to  go  on  foot  to  prevent  ourselves  from  being  frozen  to 
death.  At  night  we  were  only  able  to  make  a  little  tea  at  the  cost  of 
two  of  the  tent-poles  with  which  to  make  the  fire.  On  the  19th  the 
storm  still  continued  to  rage ;  but  as  we  had  no  firewood  of  any  descrip- 
tion whatever,  we  were  obliged  to  content  ourselves  with  sucking  small 
pieces  of  ice  and  munching  dry  bread — hardly  a  fitting  repast  for  such 
truly  arctic  weather  as  we  were  then  experiencing.  The  tracks  of  wild 
camel  were  exceptionally  frequent,  and  I  observed  them  with  the 
greatest  interest,  and  noted  them  down  on  my  map-sheet ;  they  might 
later  on  point  to  important  conclusions.  Oar  situation  was  now  critical. 
Our  stock  of  ice  was  exhausted,  and  the  camels  had  not  drunk  a  drop 
of  water  for  twelve  days.  Fortunately,  that  same  evening  we  reached 
a  spot  where  the  wild-camel  tracks  all  converged  into  one  common 
track,  which  eventually  led  into  a  valley,  in  the  beginning  of  which, 
sure  enough,  there  was  a  salt-well,  surrounded  by  a  belt  of  fresh- 
water ice,  a  few  inches  thick.  As  fuel  also  was  to  be  had  in  the  same 
place,  we  stayed  there  two  days,  the  camels,  meanwhile,  quenching 
their  thirst  by  crunching  the  ice,  which  we  hewed  to  pieces  for  them. 

On  March  2,  in  a  dense  fog,  we  approached  the  oasis  of  Altimish- 
bulak.  I  discovered  that  I  was  just  under  2  miles  out  of  my  reckoning, 
which  was  not  so  very  bad,  considering  that  my  route  was  determined 
by  upwards  of  10,000  compass  observations,  extending  over  a  distance 
of  more  than  1300  miles.  Here  we  sighted  a  large  herd  of  camelp, 
and  Shagdur  shot  two  of  them,  one  being  a  full-grown  he-camel,  whose 
skin  and  skeleton  we  took  with  us.  Leaving  behind  at  the  oasis  three 
weak  camels  and  all  the  horses,  in  charge  of  one  man,  I  took  with  me 
the  rest  of  the  caravan,  and  sufficient  ice  to  last  for  a  week,  and  set  out 
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to  visit  the  ruins  which  I  had  noticed  the  previous  year.  We  reached 
the  place  at  the  end  of  the  third  day,  and  made  a  stationary  camp  in 
the  vicinity  of  a  big  tower,  constructed  of  burnt  and  sun-dried  bricks. 
Our  investigations  resulted  in  the  discovery  of  a  small  village  of  nine- 
teen houses,  which  I  carefully  surveyed,  and  then  had  dug  out.  Our 
finds  embraced  a  lamp,  some  Chinese  money,  several  small  articles,  the 
wheel  of  an  arha^  or  Turkestan  cart,  various  kinds  of  utensils,  pottery, 
and  wood-carvings,  which  had  been  used  to  decorate  the  houses,  etc. 
In  the  village  which  Ordek  had  discovered  the  previous  year  we  found 
and  examined  a  small  Buddhist  shrine,  which  must  at  one  time  have 
been  beautifully  ornamented,  as  you  will  perceive  from  the  specimens 
which  are  here  displayed  for  your  inspection.  The  interior  of  the 
shrine  contained  an  image  of  Buddha  enthroned.  Its  dilapidated  trunk 
is  also  included  in  my  collection.  While  the  excavations  were  in 
progress,  a  small  piece  of  wood  was  flung  aside  as  being  of  no  value ; 
but  I  picked  it  up,  and  found  it  covered  with  native  hieroglyphics,  which 
the  savants  have  not  yet  succeeded  in  deciphering.  On  the  north  the 
shrine  seems  to  have  been  protected  by  poplar  woods,  but  towards  the 
south  it  looked  out  over  the  thick  reed-beds  which  fringed  the  ancient 
lake  of  Lob-nor.  On  one  piece  of  timber,  by  the  way,  there  was, 
amongst  other  objects,  a  fish  depicted. 

The  brick  tower  which  I  just  now  mentioned  was  29^  feet  high,  and 
afforded  an  excellent  view  over  the  desert.  I  wondered  whether  it  was 
in  any  way  akin  to  the  stapas  which  are  found  near  Kashgar,  and  tried 
to  dig  through  it.  But  there  was  nothing  in  its  interior.  It  was 
probably  a  watch-tower,  or  signal-tower,  in  times  of  war,  fires  being 
kindled  at  its  corners. 

We  discovered  three  other  similar  towers,  and  four  villages  altogether. 
It  is  of  importance  to  remember  that  all  these  ancient  habitations  lay 
on  a  line  which  ran  from  the  north-north-west  to  the  south-south-east, 
and  which,  consequently,  coincided  with  a  great  high-road  that  led 
along  the  northern  shore  of  the  lake.  In  two  or  three  of  the  houses 
there  were  large  quantities  of  fish  bones,  of  the  same  species  as  those 
which  now  live  in  the  Kara-koshun.  Amongst  other  things  we  also 
found  wheat  and  rice,  and  parts  of  the  skeletous  of  sheep. 

In  another  of  the  houses,  built  of  sun-dried  brick,  and  resembling  a 
stable  more  than  anything  else,  we  came  upon  a  large  quantity  of 
papers  and  letters  written  over  with  Chinese  writing.  This  was  a  grand 
discovery.  These  ancient  documents  would  throw  a  flood  of  light  upon 
the  history  of  the  place.  We  prosecuted  our  labours  with  double  zeal. 
But  these  were  the  only  manuscripts  we  found,  and  they  lay  buried  under 
2  feet  of  sand.  In  the  same  place,  however,  we  dug  out  forty-two  small, 
narrow  wooden  wands,  also  written  over  with  the  same  kind  of  writing. 
On  my  return  home  I  sent  these  materials  to  the  learned  sinologue,  Mr. 
Himly,  at  Wiesbaden,  who  is  now  deciphering  them.    As  soon  as  he  had 
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made  a  preliminary  examination  of  tbem,  Mr.  Himlj  wrote  saying  that 
the  data  and  other  indioations  pointed  to  a  period  between  the  middle 
of  the  third  and  the  beginning  of  the  fourth  centnry  a.d.  "  The  objects 
themselves  appear  to  have  belonged  to  a  wealthy  Chinese  merchant,  who 
supplied  oommodites  of  every  description,  let  out  carriages  and  beasts  of 
burden  on  hire,  besides  conveying  letters  to  Tun-kwang,  i.e.  Sa-chau. 
Travellers  going  to  the  latter  city  used  horses,  carriages,  and  even  oxen. 
One  of  the  documents  appears  to  contain  an  allusion  to  a  military  cam- 
paign,  but  it  gives  no  indication  of  date.  Amongst  the  geographical 
names  mentioned  we  find  the  very  one  which  designates  the  country 
here  in  question,  vis.  Lau-lan.*  The  inhabitants  must  also  have  been 
engaged  in  agriculture,  for  one  of  the  principal  items  in  the  manuscripts 
consists  of  weights  and  measures  of  seed-corn ;  some  of  them  also  name 
this  or  the  other  kind  of  com.  Possibly  there  once  stood  on  the  site 
where  the  manuscripts  were  found  an  old  revenue  office,  or  a  sort  of 
•  irrain-bank,*  where  grain  was  bought  and  stored,  or  received  as  security 
for  loans  advanced.  The  papers  exhibit  one  strange  peculiarity,  in  being 
writtt^n  on  on  both  sides— a  practice  which  does  not  now  obtain  in 
Ohioa  wther  in  writing  or  in  printing. 

^'^  lu  any  case,  the  collection  of  manuscripts  which  you  have  brought 

lkv\M^  wilh  you  is  one  of  great  interest,  even  to  the  Chinese,  and  will 

^^^^(^Ijonably  form  the  subject  of  scientific  speculation  for  some  time  to 

^>j«u^    ^ik^me  of  the  sheets  are  nothing  more  than  simple  exercises  in 

writiu^:  others  consist  of  fragments  only.     Bat  in  both  cases  the  style 

of  wriliug  differs  but  little  from  that  which  is  now  in  use  in  China.   The 

wvkhI^^  wands  have  this  advantage  over  the  paper  manuscripts,  that  each 

vx»iitaitts  one  or  more  complete  sentences ;  as,  for  example,  an  antelope  is 

ilolivervnl,  such  and  such  a  quantity  of  seed-corn  has  been  handed  in, 

or  «t.>  many  men  have  been  furnished  with  provisions  for  a  month,  or 

lou^r.     To  judge  from  one  passage,  the  official  who  lived  at  this  place 

would  seem  to  have  governed  a  pretty  large  province.     The  passage 

runs  thus  ;    *  The  approaching  army  is  to  be  met  at  tlie  frontier  (or  the 

^ore  ?)  by  forty  officials,  and  the  farmsteads  are  many.'     He  seems  also 

to  have  had  two  native  chieftains  in  close  dependence  ^pon  him.    The 

minority  of  the  dates  in  the  manuscripts  fall  between  the  years  264  and 

270  A.D.    In  265  the  emperor  Yiian-te  of  the  Wei  dynasty  died,  and  was 

succeeded  in  the  north  of  China  by  Wu-te  of  the  Tsin  dynasty,  who  died 

in  270.     Most  of  the  copper  coins  that  are  legible  are  what  are  known 

as  tou-chu  pieces,   a  variety  which  was   struck  between  118  b.c.   and 

581  A.D.     Numerous  other  pieces  belong  to  the  hco-tsian  mintage,  which 

goes  back  to  Wang-mang,  who  held  the  reins  of  power  between  9  and 

23  A.D.     Thus  the  dates  on  the  coins  agree  fully  with  the  indications  of 

date  conveyed  by  the  letters  and  the  wooden  wands." 

♦  Sec  the  following  article  by  Mr.  Macartney. 
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These  few  observations  by  Mr.  Himly,  on  his  first  cursory  exami- 
nation of  the  materials  which  I  have  brought  home  with  me,  will  serve 
to  indicate  the  value  of  the  information*  which  I  have  been  icstrn- 
mental  in  unearthing  from  the  sands  of  the  great  desert  of  Central  Asia. 
For  one  thiug,  they  throw  unsuspected  light  upon  the  physical  and 
political  geography  of  the  interior  of  Asia  during  the  first  centuries 
after  Christ,  and  show  what  prodigious  changes  have  taken  plaoe  in 
that  part  of  the  world  duriog  the  last  fifteen  hundred  years.  The  name 
Lau-lan  occurs  in  the  writings  of  Edrisi,  and  a  learned  mandarin  in 
Kasbgar,  to  whom  I  showed  the  manuscripts,  told  me  that,  according 
to  the  old  Chinese  geographies,  the  country  round  the  present  Pityan, 
near  Turfan,  was  formerly  called  Lau-lan.  Bead  in  connection  with  the 
pbysico-geographical  investigations  which  I  have  made  into  the  move- 
ments of  the  lake  of  Lob-nor,  these  historical  data  are  of  inestimable 
value.  Not  only  do  they  give  us  information  about  the  country  of 
Lau-lan  on  the  northern  shore  of  the  ancient  Lob-nor,  but  they  also 
throw  light  upon  several  unsolved  problems  connected  with  the  region 
which  lies  halfway  between  China  and  the  countries  of  Europe.  They 
tell  us  there  was  a  regular  post  between  Lob-nor  and  Sa-ohau,  and,  conse- 
quently, there  must  have  been  a  route  of  regular  communication  through 
the  desert  of  Gobi.  The  ancient  road  which  ran  from  Eorla  alongside  the 
Concheh-daria,  where  I  previously  discovered  a  chain  of  brick  towers 
(jjao-tais),  as  well  as  the  fort  of  Merdek-shahr,  acquire  an  entirely  new 
importance  in  the  light  of  these  more  recent  facts.  Numerous  ruins 
exist  also  at  Yin-pen,  another  important  station  on  that  same  highway. 

The  question  of  agriculture,  having  been  followed  in  ancient  times 
in  Lau-lan,  is  one  of  very  great  interest.  How  was  it  possible  to  carry 
it  on?  Not  one  rivulet  flows  down  from  the  Kurruk-tagh  mountains; 
not  one  drop  of  rain  ever  falls  from  the  sky.  Canals,  or  irrigation  ariks, 
similar  to  those  which  are  found  all  over  Eastern  Turkestan  at  the 
present  day,  must  have  been  made  from  the  river  which  flowed  into 
Lob-nor.  The  grain-banks  spoken  of  still  exist  in  every  town  in  Eastern 
Turkestan,  under  the  control  of  the  Chinese  authorities,  and  serve  the 
purpose  of  securing  an  equal  distribution  of  bread  amongst  the  natives. 
True,  I  unearthed  four  villages  only,  one  of  them  consisting  of  not  more 
than  nineteen  houses;  but  there  is  no  reason  why  the  desert  should 
not  yet  yield  many  other  valuable  archaeological  remains.  The  mention 
of  forty  oflicials,  a  military  expedition,  and  many  farms,  points  to  the 
inference  that  Lou-Ian  was  a  well-peopled  region.  Possibly  the  people 
dwelt  in  perishable  reed-huts,  as  they  do  at  the  present  day.  Time, 
however,  will  not  permit  me  to  linger  longer  on  this  interesting  subject. 
I  must  return  to  my  journeyings.  As  soon  as  I  arrived  at  the  ruins, 
I  sent  the  camels  back  to  Altimish-bulak,  to  get  pasture  and  fetch  ice. 
Upon  their  return,  at  the -end  of  a  week,  we  broke  up  camp,  and 
marched  southwards,  beginning  what  turned  out  to  be  a  most  interesting 
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and  instruotive  journey  across  the  desert.  My  own  party  consisted 
of  one  Cossaok,  three  Mnssnlmans,  and  four  camels.  The  rest  I  sent, 
tinder  the  command  of  Faysnlla,  who  had  accompanied  me  the  year 
before,  to  the  south-west,  with  instructions  to  try  and  get  to  Eum 
ohappgan.  In  this,  however,  they  failed,  being  stopped  by  vast  sheets 
of  water  of  quite  recent  formation,  so  that  they  were  driven  as  far  west 
as  the  Tarim.  And  I  was  consumed  with  anxiety  about  them  until 
I  learned  they  were  still  alive,  though  they  lost  all  their  horses  and 
ran  short  of  supplies.  Meanwhile  we  in  our  party  had  a  difficult  and 
tedious  task  to  perform,  namely,  to  take  exact  instrumental  measure- 
ments for  determining  the  slope  of  the  desert  from  north  to  south ;  that 
is  to  say,  from  the  northern  bank  of  the  ancient  Lob<nor  to  the  northern 
shore  of  the  existing  lake  of  Eara-koshun.  The  contours  of  the  region 
were,  however,  peculiarly  favourable  for  our  purpose,  being  as  level  as 
the  sea,  except  for  the  furrows  scooped  out  by  the  wind,  so  that  I  was 
able  to  continue  my  measurements  in  a  direct  line,  without  hindrance. 
The  distances  between  the  levelling  instrument  and  the  staff  were 
taken  with  the  tape,  and  the  total  distance  worked  out  at  50j^  miles. 
This  co3t  us  eight  long  days'  work,  and  of  course  obliged  us  all  to  go 
on  foot ;  but  we  took  four  camels  with  us,  chiefly  to  carry  ice. 

On  the  very  first  day  we  had  an  adventure  which  might  have 
proved  disastrous.  I  myself  started  early,  with  my  assistants  and  my 
levelling  instruments,  after  giving  orders  to  one  of  the  men  to  follow 
on  with  the  camels  a  couple  of  Lours  later,  make  a  ddtour  round  us, 
and  then  meet  us  at  the  appointed  camping-ground.  One  of  the  camels 
carried,  amongst  other  things,  all  my  maps  and  note-books.  Wc 
worked  on  all  day,  and  measured  5  miles  and  1196  yards,  and  in  that 
distance  there  was  a  fall  of  only  7^  inches.  When  darkness  set  in 
the  caravan  was  nowhere  to  be  seen,  and  we  made  a  big  signal-fire 
at  the  edge  of  the  dead  forest,  which  happened  just  there  to  come  to 
an  end.  Shagdur  set  out  to  hunt  for  the  caravan.  If  it  had  missed 
us  it  was  doomed,  and  our  situation,  too,  would  be  very  critical,  for 
we  had  not  one  drop  of  water  with  us.  But  fortunately  our  signal- 
fire  was  visible  at  a  great  distance,  and  the  camel-driver  turned  up  in 
the  course  of  the  evening  with  everything  all  right. 

That  same  night  a  storm  got  up  in  the  east,  and  compelled  us  to 
strike  work  for  the  whole  of  the  next  day.  But  Shagdur  had  not 
returned.  However,  as  he  was  provided  with  a  compass,  and  was 
quite  familiar  with  my  methods  of  mapping,  I  had  not  the  slightest 
anxiety  on  his  account.  As  it  turned  out,  he  did  take  the  precaution 
of  noting  his  compass  bearings  the  moment  he  left  the  camp,  and 
during  the  course  of  the  next  day  he  turned  up  all  right.  This  I 
regard  as  a  triumph  of  native  intelligence,  seeing  that  the  region  was 
perfectly  flat,  without  any  distinctions  of  contour,  and  a  violent  storm, 
accompanied  by  an  impenetrable  fog,  was  raging  all  the  time. 
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As  soon  as  the  storm  subsided,  we  continued  our  levelling  operations, 
and  by  the  end  of  another  day  had  descended  8  feet  2^  inches.  In 
fact,  we  crossed  over  a  depression  which  lies  26^  feet  below  the  level 
of  our  point  of  departure.  During  the  two  following  days  we  again 
ascended  10  feet  10  inches,  but  during  the  last  three  days  once  more 
descended  somethiDg  like  10  feet.  The  result  of  the  cubic  measure- 
ment showed  that  the  surface  of  Kara-koshun  lay  7  feet  5^  inches 
below  our  point  of  departure  on  the  northern  shore  of  the  ancient  lake 
of  Lob-nor.  At  the  same  time  it  must  not  be  forgotten  that  during 
a  great  part  of  the  second  and  third  days  we  were  down  below  the 
present  level  of  Kara-koshun,  and  that  our  camp  on  the  second  day 
of  our  operations  was  pitched  8  feet  8^  inches  below  the  point  of 
departure.  Without  stopping  to  analyze  exhaustively  the  results  of 
this  remarkable  survey  of  over  50  miles^  I  wiU  only  pause  to  observe 
that  it  proves  in  the  most  conclusive  way  the  existence  in  the  northern 
part  of  the  Lob  desert  of-  a  depression  with  a  depth  precisely  similar 
to  that  which  I  sounded  in  Kara-koshun. 

Upon  reaching  the  northern  shore  of  this  latter  lake,  our  labours 
came  to  an  end,  and  our  next  step  was  to  hasten  back  to  Charkhlik, 
where  the  main  body  of  the  caravan  was  supposed  to  be  encamped. 
I  had  instructed  Tokta  Ahun,  one  of  my  men,  to  go  three  days  north- 
east of  Kum-chappgan  and  there  light  signal-fires  for  our  guidance. 
But  as  we  were  unable  to  see  these,  and  the  country  grew  perfectly 
barren  as  we  approached  the  lake,  I  sent  on  Khoda  Kullu,  another  of 
my  men,  westwards,  on  foot  to  look  for  them,  and  guide  them  to  us  the 
moment  he  found  them.  But  for  several  days  nothing  more  was  hoard 
of  him,  and  as,  in  the  mean  time,  we  were  reduced  to  a  few  ducks 
which  Shagdur  managed  to  shoot,  I  resolved  to  follow  after  Khoda 
Kullu.  But  after  going  one  day's  journey  along  the  lake-shore,  we 
were  stopped  by  a  vast  sheet  of  water,  stretching  towards  the  north- 
east, which  we  could  neither  see  across  nor  get  across.  «{ust  when  we 
were  becoming  hopelessly  entangled  amid  this  labyrinth  of  waters,  we 
perceived  three  horsemen  coming  galloping  from  the  north-east.  The 
riders  were  my  faithful  Cossack  Chemoff,  Tokta  Ahun,  and  Khoda 
Kullu,  the  man  I  sent  out  in  search  of  the  caravan.  The  latter,  it 
appeared,  had  travelled  for  five  days  before  reaching  the  encampment, 
and  when  he  did  arrive  he  was  half  dead  with  hunger.  Now,  strange 
to  say,  the  encampment  he  went  in  quest  of  was  all  this  while  not  more 
than  2  miles  distant  from  our  own,  and  had  there  not  prevailed  a  dense 
fog  during  the  whole  of  this  time,  we  assuredly  should  not  have  missed 
seeing  their  signal-fires.  It  will  appear  almost  incredible  that  Khoda 
Kullu  should  have  taken  five  days  to  ride  a  matter  of  only  2  miles,  but 
the  fact  was  there  lay  between  the  two  camps  a  newly  formed  arm  of  the 
river,  flowing  with  a  volume  of  upwards  of  1130  cubic  feet  of  water 
in  the  second.     We  ourselves  were  hemmed  in  on  both  sides  by  this 
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stream.  As  the  water  flowed  northwards  at  a  prodigious  rate,  forming  a 
new  lake  as  it  went,  it  took  ns  four  days  to  get  round  it.  It  had  cost  the 
mounted  men  three  days'  hard  riding  to  reach  us,  and  as  we  returned 
we  found  their  horses'  hoof-marks  already  under  water,  in  some  places 
at  a  depth  of  18  inches.  Indeed,  the  water  hubhled  and  boiled  along 
at  such  a  rate,  and  over  such  a  wide  stretch  of  country,  that  it  was 
dangerous  to  encamp  anywhere  near  its  margin.  Consequently,  we  were 
obliged  to  travel  halfway  back  to  the  ruined  villages  before  we  oould 
turn  to  the  west.  After  that  we  bent  round  to  the  south,  until,  finally,  we 
reached  the  caravan  encampment,  and  found  there  everything  we  needed. 

The  lake  of  Kara-koshun,  which  is  thus  gradually  disappearing  in 
the  place  where  Prjevalsky  found  it,  is  slowly  creeping  northwards, 
seeking  to  return  to  its  ancient  bed,  where,  I  am  perfectly  convinced, 
it  will  be  found  at  no  great  distance  of  time. 

That  such  great  changes  as  these  are  able  to  take  place  in  this  part 
of  the  world,  which  my  measurements  have  shown  to  be  almost  perfectly 
horizontal,  is  not  at  all  surprising.     The  lake  of  Kara-koshun,  which 
has  occupied  its  present  situation  for  a  very  long  period,  is  getting 
choked   with  mud  and  drift-sand   and  decaying   vegetable  matter; 
while,  on  the  other  hand,  the  northern  part  of  the  desiccated  desert  is 
being  eroded  and  furrowed  by  the  winds,  and  is  thus  growing  deeper 
and   deeper  every  year.     The   basin   which   serves  as   the   terminal 
reservoir  of  the  Tarim  system  must  necessarily  be  extremely  sensitive 
to  these  changes  of  level,  determined  as  they  are  by  purely  mechanical 
laws  and  atmospheric  depression  of  a  strictly  local  character.     It  is 
simply  a  physical   necessity  that   the  water  of  that   reservoir  must 
ultimately  overflow  its  basin  and  seek  a  relatively  lower  level.     Thus 
a  drop  of   some  3  or  4  feet  in   level  is   suflScient   to   cause,  through 
the  action  of  the  wind,   a  total  transformation    in   the    map  of  the 
district.     As  the   lake  moves,  so  do  the  vegetation   and  the  various 
animals  of  the  desert.     They,  as  well  as  the  fisher-folk,  with  their  reed 
huts,  follow  after  to  the  new  shores,  while  the  old  lake  gradually  dries 
up.     In  the  far-off  future  the  same  phenomena  will  recur  again,  but  in 
the  reverse  order,  though  the  natural  laws  which  will  effect  the  reversal 
will  remain  precisely  the  same.     Whenever  that  occurs  we  shall  be  in 
a  position  to  determine,  on  the  basis  of  a  more  complete  accumulation 
of  data,  what  is  the  length  of  time  required  for  these  periodic  move- 
ments.    This,  however,  we  do  know  already,  with  perfect  certainty, 
that  in  the  year  265  a.d.,  the  last  year  of  the  reign  of  the  Emperor 
Yuan  Te,  the  lake  of  Lob-nor  lay  in  the  northern  part  of  the  desert. 
Lob-nor  is,  as  it  were,  the  oscillating  pendulum  of  the  Tarim  river, 
and  even  though  each  oscillation  extends  over  a  space  of  a  thousand 
years  or  more,  yet,  measured    by  the    clock    of  geological   time,   we 
know  that  such  periods  are  of  no  more  account  than  so  many  seconds 
of  our  time. 


PART   OF   THE    NORTH    SHORE    OF    BANGGONG-TSO. 
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After  the  completion  of  this  journey,  I  pitched  my  camp  at  the 
little  town  of  Charkhlik,  on  the  edge  of  the  desert,  and  gave  myself  a 
month's  much-needed  rest  Meanwhile,  however,  I  organized  and 
equipped  the  largest  caravan  I  have  ever  led  into  unknown  regions. 
It  comprised  30  Mussulmans,  4  Cossacks,  1  Mongolian  lama  from  Eara- 
Shahr,  39  camels,  45  horses  and  mules,  70  asses,  50  sheep,  and  8  dogs. 

Both  men  and  animals  were  in  the  very  pink  of  condition,  and  a 
picturesque  and  imposing  array  they  made,  for  it  was  the  most  con- 
siderable caravan  ever  conducted  by  a  European  into  Tibet.  And  yet 
how  different  was  its  appearance  at  the  end  of  the  year  !  How  deci- 
mated and  shattered ! 

I  sent  on  the  caravan,  under  the  command  of  two  of  the  Cossacks,  by 
well-known  trails  over  the  mountains  which  run  along  the  northern 
boundary  of  Tibet,  and  so  up  on  to  the  great  plateau  of  that  country. 
I  myself,  taking  with  me  the  other  two  Cossacks  and  some  of  the  horses, 
rode  up  by  the  bed  of  the  little  river  Charkhlik,  a  most  disagreeable 
road,  encumbered  as  it  was  with  loose  stones.  One  day  we  crossed  the 
stream  no  less  than  sixteen  times,  getting  several  wettings  in  doing  so, 
but  we  did  not  lose  anything  except  one  horse-load  of  supplies.  Finally, 
after  an  instructive  journey  over  many  difficult  passes,  we  reached  the 
western  shores  of  the  lake  of  Kum-koll,  the  appointed  rendezvous. 

On  June  4  we  beheld  in  the  distance  the  long  black  line  of  the 
caravan  slowly  wending  its  sinuous  way  towards  us.  It  was  quite  a 
pleasure  to  watch  them  battling  up  through  the  storm,  while  the  water 
of  the  lake,  crumpled  into  big  waves,  was  dashing  against  the  shore. 
The  two  Cossacks  in  command,  Chernoff  and  Cherdon,  putting  their 
heels  into  their  horses*  sides,  galloped  on  ahead  to  my  tent  and  reported, 
in  military  style,  that  all  was  safe,  and  then  the  whole  party  filed  on 
past  me  in  procession,  which  took  them  a  good  hour  to  accomplish,  the 
camel-bells  meanwhile  jangling  in  solemn  harmony.  And  when  they 
were  all  settled  down  into  their  new  quarters  they  gave  the  lake-side 
the  appearance  of  a  busy  market. 

My  plan  was  to  march  on  southwards  until  we  reached  a  region  with 
tolerable  pasture,  and  there  establish  a  fixed  camp  as  a  basis  from  which 
to  carry  on  further  operations.  But  a  difficult  piece  of  country  still  lay 
between  us  and  the  Arka-tagh,  the  highest  mountain  range  on  the  face 
of  the  Earth.  The  ground  was  soft  and  gave  way  under  the  animals* 
feet,  and  we  got  entangled  in  a  bewildering  labyrinth  of  exasperating 
small  hill  ranges,  where  we  were  again  and  again  obliged  to  turn  back 
and  retrace  our  steps.  Every  day  I  sent  on  pioneers  in  advance  to 
reconnoitre  and  find  out  the  best  route  for  the  caravan  to  take.  In 
one  place  we  lost  thirteen  aeses,  in  another  nine  :  but  we  saved  their 
loads,  and  packed  them  on  the  horses,  though  not  before  we  had  cut 
them  down  considerably.  Upon  reaching  the  foothills  which  stretch 
in  front  of  the  mighty  chains  that  form  the  Arka-tagh  mountains,  wo 


248  THREE  TEARS'  EXPLORATION  IN  CENTRAL  ASIA,  1899^1902. 

rested  a  oouple  of  days  to  reoonnoitre  and  search  for  a  pass.     Here  the 
animals  got  the  last  bite  of  pasture  they  ate  for  a  long,  long  time. 

We  had  just  finished  putting  up  our  tents  and  yurts  (or  Kirghiz 
tents),  and  turned  the  animals  loose  to  graze,  when  Chernoff  came  to 
tell  me  there  was  a  big  bear  trotting  towards  the  camp,  seemingly 
utterly  indifferent  to  the  strange  intruders  on  his  domain.  Two  of  the 
Cossacks  seized  their  weapons  and  ran  to  meet  him.  Their  shots  rang 
out  both  at  the  same  moment.  Bruin  sprang  round,  turned  tail,  and 
set  off  up  a  hill-slope.  We  followed  after  him  on  horseback.  But 
before  he  reached  the  top  his  strength  failed  him.  He  fell,  and  came 
tumbling  down  to  the  bottom  of  the  slope  like  a  ball.  He  was  an 
old  male,  of  a  dark  grizzly  colour,  and  had  been  hunting  through 
the  marmots*  earths.  To  judge  from  his  hollow  teeth,  he  must  at  one 
time  have  been  furnished  with  formidable  jaws.  I  kept  his  skin  and 
skeleton,  and  had  them  preserved. 

From  our  last  encampment  on  the  north  side  of  the  Arka-tagh,  I 
sent  home  ten  men  and  such  of  the  asses  as  survived,  and  then  continued 
my  march  over  the  repellent  mountains  which,  in  my  experience,  have 
always  been  so  formidable  to  surmount.  We  made  our  way  up  through 
sterile  valleys  littered  with  gravel,  battered  every  day  by  violent  storms 
of  snow  and  hail  and  rain.  In  this  way  the  animals'  strength  became 
more  and  more  exhausted  in  proportion  as  their  burdens  were  made 
heavier  and  heavier. 

The  final  slope  up  to  the  summit  was  extremely  precipitous,  and 
we  were  repeatedly  brought  to  a  standstill  by  the  exhausted  camels. 
The  snow  lay  deep  all  around,  and  a  howling  snowstorm  made  it  im- 
possible to  see  the  road  in  front  of  us.  Three  camels  fell  just  below  the 
pass,  and  were  unable  to  get  up  again,  so  that  we  slaughtered  them 
and  left  them,  and  two  others  shared  the  same  fate  on  the  summit  of 
the  pass.  I  did  not  doom  them  until  it  was  unmistakably  certain  that 
their  strength  was  utterly  expended,  then  we  put  an  end  to  their  suffer- 
ings, a  red  stain  on  the  snow  showing  where  their  bones  would  soon 
lie  bleaching  under  the  terrible  winds  of  those  awful  altitudes. 

Once  over  the  pass  of  the  Arka-tagh,  we  pushed  on  south  through  an 
absolutely  unknown  region,  where  we  crossed  innumerable  mountain 
chains,  over  passes  of  stupendous  height,  skirted  the  shores  of  in- 
numerable lakes,  and  forded  innumerable  rivers,  but  almost  the  whole 
time  through  a  barren  country,  totally  devoid  of  grass,  so  that  every 
day  the  caravan  animals  grew  more  emaciated.  We  continued  to  shoot 
yaks,  wild  asses,  and  antelopes,  and  consequently  were  in  no  want  of 
meat.  The  Cossacks  also  kept  the  camp  supplied  with  partridges  and 
wild  geese. 

The  same  parallelism  in  the  mountain  ranges  which  prevails 
throughout  the  whole  of  higher  Asia  characterizes  the  region  of  which 
I  am  now  speaking — that  is  to  say,  the  chains  run  from  west  to  east, 
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and  as  we  were  travelling  from  north  to  south,  we  had  consequently 
to  cross  over  every  one  of  them. 

At  camp  No.  32  I  weeded  out  the  twelve  worst  camels,  besides 
a  number  of  inferior  horses,  and  left  them  to  follow  on  after  us  at 
a  slower  pace,  under  the  charge  of  the  Cossack  Chernoflf  and  four  Mus- 
sulmans. Then,  taking  with  me  the  rest  of  the  caravan,  I  pushed  on 
all  the  faster  towards  the  soutb. 

Bain  and  snow  had  made  the  ground  as  soft  as  pap ;  indeed,  it  was 
as  though  the  earth  were  attenuated  like  the  atmosphere,  and  were 
unable  to  sustain  any  weight.  On  one  of  the  worst  passes  a  big  camel 
literally  sank  right  into  the  bog,  and  could  not  be  rescued.  Every 
time  we  endeavoured  to  approach  the  spot  where  he  lay  we  ran  the 
greatest  risk  of  sharing  the  same  fate.  We  could  only  hope  that  the 
next  day,  when  the  surface  of  the  ground  was  stiffened  a  little  by  the 
frost,  we  might  be  able  by  sheer  force  to  drag  the  poor  beast  up  out  of 
the  slough  of  despond  into  which  he  had  fallen.  But  during  the  night 
he  sank  deeper  and  deeper,  and  at  length  died,  frozen  fast  into  the 
odious,  treacherous  morass  in  which  he  was  engulfed.  Another  camel, 
although  perfectly  well  and  sound,  absolutely  refused  to  move,  and 
accordingly  we  left  him  on  a  declivity  where  there  happened  to  be  a 
few  blades  of  grass  growing,  in  the  hope  that  he  would  stay  there  and 
rest  until  Chernoff  picked  him  up.  But  unfortunately  Chemoff  at  this 
place  made  a  detour^  and  consequently  never  saw  the  camel.  This  was 
the  only  animal  I  ever  left  behind  me  alive  in  any  of  my  numerous 
journeys. 

As  camp  No.  38  yielded  a  bit  of  tolerable  pasture,  we  stayed  there 
two  or  three  days  to  rest.  "Whilst  we  were  there  the  Cossacks  chanced 
to  catch  sight  of  a  bear,  and  whilst  following  him  up  came  upon  a 
Tibetan  encampment  of  three  men,  with  horses  and  yaks.  The  Cos- 
sacks hurried  back  to  bring  the  news  to  me ;  and  I  at  once  sent  them 
back  again,  with  the  lama  to  act  as  interpreter,  to  glean  some  informa- 
tion about  the  region  we  were  in.  But  when  they  reached  the  place 
the  Tibetans  were  gone,  and  our  horses  were  not  in  a  good  enough 
condition  to  admit  of  our  following  them. 

We  learned  afterwards  that  the  Tibetan  hunters  posted  off  south- 
wards and  told  the  nearest  native  chiefs  that  an  army  of  Russians  was 
approaching  from  the  north.  Hence  our  arrival  was  known  long  before 
we  suspected  it,  and  a  sharp  look-out  was  being  kept  throughout  the 
country  north  of  Lhasa  and  along  all  the  roads  which  led  to  that  mystic 
city.  I  strongly  suspected  that  this  encounter  with  the  Tibetan  hunters 
would  bode  us  no  good.  Accordingly,  when  we  found  there  was  very 
good  pasture  at  camp  No.  44,  besides  traces  of  recent  nomad  encamp- 
ments in  the  neighbourhood,  I  decided  to  make  that  my  main  camp  or 
base  for  further  expeditions.  At  the  same  time  I  made  haste  to  com- 
plete my  Mongolian  equipment,  and  after  having  made  quite  sure  of 
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the  position  of  tbe  camp  by  astronomical  determination,  on  July  27  I 
started  for  the  south,  accompanied  by  the  Buriat  Cossack  Shagdnr  and 
the  Mongolian  lama.     I  left  Sirkin  in  charge  of  the  camp,  with  instruc- 
tioDs  to  move  on  to  some  other  place  as  soon  as  the  pasture  was  done, 
and  when  that  was  finished  to  move  on  again  to  a  third  place,  and  so 
on.     Bat  he  was  always  to  leave  behind  him  in  every  encampment  a 
report  of  what  he  was  going  to  do,  so  that  I  might  be  able  to  follow  up 
the  caravan.    My  Mongolian  equipment  was  very  simple  ;  it  consisted 
of  two  small  cases,  a  tent,  provisions  for  a  few  days,  some  Chinese 
silver,  and  a  few  surplus  furs,  everything  being  of  Mongolian  manu- 
facture.    We  lived  also  in  genuine  Mongolian  fashion.     However,  I 
also  took  with  me  a  few  small  note-books,  an  aneroid  barometer,  a 
thermometer,  compass,  and  chronometer,  so  as  not  to  be  obliged  to 
discontinue  my  observations.    Those  whom  I  left  behind  looked  upon 
the  undertaking  as  a  piece  of  madness,  and  thought  that  surely  I  had 
taken  leave  of  my  senses.     For  the  first  two  days  Ordek  accompanied 
us,  to  keep  watch  upon  our  animals  at  night,  so  that  for  at  any  rate 
two  nights  we  might  sleep  in  peace.    The  animals  we  had  with  us  were 
five  mules  and  four  horses.     At  the  end  of  our  second  day's  ride,  or 
when  we  had  left  the  camp  46  miles  behind  us,  I  had  my  head  shaved 
as  bare  as  a  billiard  ball,  and  my  moustache  cut  off  altogether.    I  looked 
horrible ;  but  then  I  was  something  like  a  genuine  Mongol,  especially 
after  the  lama  had  for  several  days  smeared  my  face  with  grease,  till 
I  was  partly  black  and  partly  brown.     We  were  all  in  good  spirits. 
Oar  tent  was  pitched  on  a  neck  of  land  between  two  lakes,  one  salt,  the 
other  fresh,  and  the  horses  and  mules,  guarded  by  Ordek,  were  peace- 
fully grazing  a  short  distance  away.     About   midnight  Ordek  came 
rushing  into  the  tent,  and  woke  us   up  with  the  cry  of  "  Bobbers  ! 
Bobbers!  **    We  snatched  up  our  rifles  and  revolvers  and  hurried  out, 
but  the  dim  moonlight  was  barely  sufficient  to  show  us  some  moanted 
men  hurrying  away  over  the  nearest  hills,  taking  with  them  two  of 
our  horses.     All  thought  of  pursuit  was,  of  course,  out  of  the  question, 
because,  for  aught  we  knew,  our  camp  might  even  then  be  surrounded 
by  a  whole  band  of  thieves.     We  therefore   sat  round  the  fire  and 
talked  till  daylight,  when  we  struck  camp  and  travelled  on  farther 
towards  the  south-east.    Poor  Ordek  had  to  trudge  the  46  miles  back  to 
camp  on  foot.     My  men  there  looked  upon  us  as  lost  for  good  and  all. 
But  I  left  instructions  with  the  Cossacks  that,  if  I  did  not  return  within 
three  months,  they  were  to  make  for  Kashgar  and  report.    On  the  third 
day  we  made  a  long  march,  and  in  the  evening  perceived  some  Tibetan 
horsemen  keeping  a  watch  upon  our  movements  from  a  distance.    From 
this  time  onward  we  made  it  a  practice  to  divide  the  night  into  three 
watches  of  three  hours  each,  so  that  each  of  us  had  his  three  hours  to 
do  sentry-go.     Fortunately,  we  had  two  first-rate  helpers  in  Yollbars 
and  Malenki,  the  two  biggebt  and  fiercest  dogs  my  caravan  possessed. 
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And  we  always  pitched  our  tent  so  that  the  animals  were  tethered  on 
the  side  that  was  against  the  wind,  for  it  was  from  that  quarter  that 
night  YiBitors  might  be  expected,  and  the  dogs  were  tied  up  one  at  each 
end  of  the  camp-line.  Never  shall  I  forget  those  interminably  long 
night-watches,  when  I  tramped  backwards  and  forwards  between 
Yollbars  and  Malenki  listening  to  every  the  least  suspicions  sound. 
I  had  not  the  slightest  difficulty  in  keeping  awake ;  any  moment  we 
might  be  suddenly  fallen  upon.  Many  and  many  a  time  the  dogs  set  up 
a  fearful  barking.  Thereupon  I  would  hear  a  noise  in  a  certain  direc- 
tion, and  would  creep  towards  it,  revolver  in  hand.  Then  the  dogs 
would  stop  barking,  and  everything  become  still  again. 

On  the  third  night  we  heard  horses*  hoofs,  and  the  dogs  became  very 
uneasy.  But  a  reconnaissance  of  the  vicinity  revealed  nothing  sus- 
picious. It  rained  cats  and  dogs,  and  when  my  watch  was  over  I  was 
wet  to  the  skin.  And  even  after  I  crept  into  the  tent  I  could  hear 
the  sweet  little  rivulets  of  rain  trickling  amongst  our  few  precious 
belongings. 

Our  fourth  day's  march  led  through  uninhabited  and  very  hilly 
country.  It  rained  in  torrents  both  day  and  night  without  once 
ceasing.  I  confess  I  never  saw  such  rain.  Our  tent  stood  beside  a 
little  lake.  Fortunately  for  us  there  was  a  moon,  which  was  able  to 
shed  a  gentle  diffused  light  through  the  dense  masses  of  cloud  that 
hung  in  the  sky,  and  by  its  means  we  were  enabled  to  keep  in  sight, 
though  it  was  not  altogether  easy  to  do  so,  the  line  of  animals  tethered 
in  front  of  the  tent.  During  my  turn  at  watching  two  of  the  mules 
contrived  to  get  loose,  and  I  had  no  end  of  a  business  running  up  hill 
and  down  dale  to  catch  them  again. 

On  the  fifth  day  of  our  march  we  did  a  very  long  ride,  passing  on 
the  way  a  caravan  of  Mongolian  pilgrims.  Late  at  night  we  came  to 
a  black  tent,  the  owner  of  which,  Sampo  Singhi,  a  shepherd,  gave  us 
a  friendly  reception,  and  sold  us  a  sheep,  which  he  suffocated  by  hold- 
ing his  fingers  in  its  nostrils.  He  also  gave  us  cream  and  sour  milk,  so 
that  for  the  next  few  days  we  fared  quite  sumptuously.  In  the  course 
of  the  following  day's  march  we  forded  the  river  Satyu-sangpo,  at 
that  time  tremendously  swollen  by  the  rains.  It  was  the  worst  fording 
of  a  river  I  have  ever  experienced.  The  water  in  its  deepest  part  came 
up  to  the  pommel  of  the  saddle,  and  little  more  than  our  horse's  head 
and  neck  was  visible  above  the  raging  flood.  The  mule  which  carried 
the  two  cases  was  swept  away  by  the  current,  and  floated  a  good  dis- 
tance down-stream,  upheld  by  the  cases,  which  acted  as  swimming- 
bladders.  My  horse  slipped  into  deep  water,  and  gave  me  a  thorough 
drenching  before  he  got  his  feet  again.  Our  encampment  on  the 
opposite  bank  was  of  a  tragi-comical  description.  Not  a  scrap  of  dry 
wood  was  to  be  had,  the  argol,  or  dried  dung,  refused  to  burn,  and  it  was 
impossible  to  move  a  foot  without  splashing  into  a  pool  of  water. 
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The  next  day,  the  seventh  of  our  journey,  we  crossed  a  wide,  open 
expanse,  bounded  in  the  far  distance  by  a  range  of  low  mountains,  and 
overtook  a  caravan  of  three  hundred  yaks,  led  by  thirty  Tibetans,  and 
laden  with  Chinese  tea  for  Tashi-lunpo  on  the  Bramahputra  (Sangpo). 

The  eighth  day  carried  us  over  a  couple  of  very  high  passes,  beyond 
the  second  of  which  we  entered  a  region  fairly  well  peopled  with 
nomads ;  their  black  tents  dotted  the  clefts  and  slopes  of  all  the  moun- 
tains in  the  vicinity.  The  next  evening  we  pitched  our  tent  in  a  sort 
of  corrie  beside  a  brook,  and  had  to  the  south  of  mb  the  mountains 
which  overhang  Tengri-nor  on  the  north.  We  had  now  travelled  a 
distance  of  180  miles  from  our  main  camp.  Thus  far  were  we  destined 
to  go,  but  no  further.  For  just  before  it  got  quite  dark  we  were 
surrounded  by  Tibetans,  who  announced  that  we  were  their  prisoners, 
and  that  one  step  further  would  cost  us  our  lives.  Our  lama  was  in 
a  panic  of  terror,  and  believed  we  should  be  instantly  slain«  We 
accordingly  halted,  and  awaited  passively  the  progress  of  events. 
Thirty-seven  sentinels  were  posted  round  our  tent.  We  saw  the 
Tibetans'  fires  through  the  mist  in  every  direction,  but  more  especially 
on  the  road  towards  Lhasa.  The  next  day,  too,  we  kept  tolerably 
quiet  upon  perceiving  a  band  of  fifty-three  mounted  men,  armed 
with  long  black  muskets,  swords,  pikes,  and  lances,  spring  up  like 
mushrooms  out  of  the  ground,  and  gallop  in  extended  order  towards 
our  tent.  Uttering  a  string  of  the  wildest  yells,  or  war-whoops,  they 
charged  straight  down  upon  us,  but,  swinging  off  to  both  sides,  drove 
on  past,  then  wheeled  round,  and  came  back  again  like  a  hurricane, 
flourishing  their  pikes  over  their  heads.  After  that  they  pitched  their 
tents  close  to  ours,  and  began  to  shoot.  This  they  did,  it  would  seem, 
to  inspire  us  with  respect.  Our  impression  was,  that,  if  they  intended 
to  take  our  lives  in  a  polite  manner,  it  was  scarcely  necessary  to  levy 
so  many  people  to  do  it. 

After  a  while  this  later  band  arranged  themselves  in  little  troops, 
and  rode  off  in  the  direction  from  which  we  had  come.  They  were  all 
dressed  in  black  and  red  cloaks ;  the  officers  wore  big  white  hats,  while 
the  remainder  had  red  bands  round  their  heads.  As  a  rule,  however, 
the  Tibetans  go  bareheaded,  and  never  have  their  hair  either  combed 
or  cut. 

Meanwhile  we  were  treated  with  the  greatest  friendliness  by  the 
first-comers.  An  old  lama  assured  us  that  we  had  nothing  whatever 
to  fear ;  the  Dalai  Lama  had  given  orders  that  we  should  be  treated 
with  the  greatest  consideration,  and  that  all  we  needed  in  the  way  of 
provisions  should  be  provided  us  free  of  cost.  Accordingly  they  brought 
us  milk,  butter,  and  lard  in  their  bowls,  and  presented  us  with  more 
mutton  and  firewood  than  we  knew  what  to  do  with,  nor  would  they 
accept  any  kind  of  payment  whatsoever  in  return.  In  the  course  of  a 
few  days,  he  said  the  **bombo,"  or  governor,  of  the  province  of  Nakcbu 
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would  arrive,  and  then  we  should  know  our  fate.  And  in  due  time  the 
said  high  official  put  in  hid  appearance,  and  we  soon  saw  a  large  village 
of  white  and  blue  tents  spring  up  alongside  the  road  to  Lhasa.  Through 
his  interpreter,  who  spoke  Mongolian,  the  governor  invite  J  mo  to  a 
grand  banquet  in  his  tent,  but  I  answered  that,  if  he  wished  to  see  me, 
he  was  at  liberty  to  pay  me  a  visit.  Accordingly,  in  the  course  of  the 
afternoon,  we  perceived  a  crowd  of  horsemen  gallop  out  from  amongst 
the  tents  and  ride  towards  us.  They  consisted  of  Kamba-Bombo, 
governor  of  Nakchu,  and  Nanso  Lama,  accompanied  by  several  other 
dignitaries,  besides  officers  and  soldiers  armed  as  if  for  a  campaign — sixty- 
seven  of  them  in  all,  each  man  mounted  and  dressed  in  handsome  cere- 
monial robes.  I  question  whether  they  ever  clearly  understood  who  I 
was ;  but,  seeing  the  pomp  and  ceremony  they  assumed,  it  was  evident 
they  imagined  somebody  out  of  the  common  was  disguised  beneath  my 
tattered  Mongolian  garb.  Kamba-Bombo  rode  iirst,  surrounded  by  his 
staff.  He  wore  a  costume  of  yellow  silk,  had  on  a  red  head-dress  and 
Mongol  boots  of  green  velvet,  and  was  mounted  on  a  big  grey  mnle» 
with  a  costly  saddle,  and  had  his  saddle-cloth  embroidered  with  silver 
and  turquoises.  He  dismounted,  and,  followed  by  a  throng  of  his^. 
officers,  greeted  me  politely,  and,  stepping  into  our  wretched  tent,  took 
his  seat  on  a  bag  of  maize. 

All  these  men  carried  swords,  suspended  from  richly  chased  silver 
belts,  ornamented  with  corals  and  rubies.  They  wore,  further,  gavos 
(or  talisman  cases)  round  their  necks,  and  were  adorned  with  rings, 
bracelets,  and  other  finery,  and  had  their  hats  trimmed  with  feathers. 
My  honest  lama  was  completely  overcome  by  all  this  magnificence, 
and  kept  his  eyes  the  whole  lime  fixed  on  the  ground. 

Meanwhile  Kamba-Bombo  was  in  the  very  best  humour,  now  that 
he  had  us  completely  in  his  power,  and  declared  categorically  that,  no 
matter  who  we  were,  we  must  retrace  our  steps  if  we  did  not  wish  to- 
have  our  heads  cut  off,  at  the  same  time  drawing  his  hand  significantly 
across  his  throat.     I  found  it  was  perfectly  useless  to  argue  with  him  ;. 
he  had  imperative  orders  from  the  Dalai  Lama.     Thereupon  he  pre- 
sented me  with  a  couple  of  horses,  a  flock  of  sheep,  and  some  provisions. 
— gifts  of  priceless  value,  which,  however,  I  was  totally  unable  to> 
return — and  appointed  an  escort  of  three  officers  and  twenty  men  to- 
accompany  us  as  far  as  the   river   Sa<yu-Sangpo   on   our  way  back. 
With  these  men  we  were  soon  on  the  most  friendly  footing,  so  that 
when  they  left  us  we  felt  quite  melancholy. 

At  last,  on  August  20,  we  reached  our  main  camp,  thankful  that  wh 
were  still  safe  and  whole  in  life  and  limb.  For,  although  we  had  not 
had  the  good  fortune  to  reach  the  "  Holy  City,"  we  comforted  ourselves 
with  the  thought  that  we  had  done  our  utmost  to  get  there,  even  to 
the  extent  of  risking  our  lives  for  that  object. 

With  the  full  strength  of  my  caravan  once  more   behind  me,  I 
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proceeded  southwards  by  a  different  route,  being  firmly  resolved  not  to 
turn  to  the  west  until  I  should  be  compelled  to  do  so  by  absolutely 
insurmountable  obstacles.  But  we  did  not  get  very  far  before  we  once 
more  had  Ihe  Tibetans  upon  us.  They  sprang  up  on  every  side,  their 
numbers  increased,  and  they  rode  in  close-ordered  troops  on  both  flanks 
of  our  caravan;  then  they  disappeared,  and  anon  reappeared,  racing 
past  us  at  full  gallop. 

With  these  bands  we  lived  upon  a  sort  of  war-footing,  and  every 
night  posted  strong  guards  or  outposts  round  our  camp.  We  were  but 
ecantUy  supplied  with  ammunition;  but  luckily  shots-  were  not  ex- 
changed. When  we  showed  sigus  of  continuiug  our  journey,  the 
Tibetans  sent  a  deputation  to  me,  beggiog  me,  in  touching  terms,  not 
to  proceed  further.  When  they  found  their  request  was  unheeded, 
they  hurriedly  despatched  couriers  to  Lhasa.  Meanwhile  we  proceeded 
on  our  way. 

One  of  my  Mussulmans  fell  sick  while  we  were  on  the  shore  of  the 
lake  of  Naktsang-tso ;  so  we  made  a  couch  for  him  on  the  back  of  a 
camel,  and  in  that  way  took  him  with  us  when  we  msax^hcd  again.  But 
one  afternoon,  a  few  days  later,  when  we  stopped  for  the  day,  we  found 
him  dead  on  his  living  bier.  On  the  following  morning  we  buried  him 
accordiog  to  Mohammedan  ritual,  our  moUa  reading  prayers  over  his 
grave  out  of  the  Koran.  The  Tibetans  watched  our  proceedings  from 
A  distance.  They  thought  we  were  making  a  deal  of  unnecessary 
fuss  over  a  dead  man,  and  advised  us  to  fling  the  corpse  out  to  the 
rwolves.  Subsequently  we  witnessed  how  they  did  throw  out  a  dead 
body  to  be  devoured  by  vultures  and  ravens. 

Later  on  that  same  day  there  was  another  rift  in  the  lute.  Hladyeh 
Tsering  and  Yunduk  Tsering,  two  of  the  Dalai  Lama's  ministers 
or  members  of  his  devashung  (or  council)  in  Lhasa,  came  direct  from 
the  Holy  City,  bringing  with  them  500  mounted  men,  and  against  such 
a  force  I  had  no  inclination  to  declare  war.  These  officials  read  to  me 
a  proclamation  from  the  Dalai  Lama,  which,  amongst  other  things,  con- 
tained the  following  passage:  'VLet  letters  be  sent  with  all  speed  to 
Namsu  and  Naktsang,  that  no  Eussian  can  have  permission  to  travel  on 
4xxiy  of  the  roads  of  Nakchu  and  inwards  as  far  as  my  kingdom  extends. 
Let  letters  be  sent  to  all  the  chieftains.  Watch  the  frontiers  of  Nak- 
tsang. It  is  absolutely  essential  to  guard  strictly  every  part  of  the 
<30untry.  It  is  entirely  unnecessary  that  any  European  shall  enter  into 
the  kingdom  of  the  holy  books  and  spy  out  the  land.  In  your  provinces 
ihey  have  nothing  whatsoever  to  do.  If  they  say  they  have,  then 
know  they  must  not  travel  to  Lhasa.  And  if  they  do  travel,  then  shall 
you  lose  your  head.  See  to  it  that  they  turn  back  by  the  way  they 
came." 

Autumn  was  now  approaching,  and  we  had  a  long  way  to  go  to 
reach  Ladak.     Nevertheless,  I  stayed  where  I  was  until  I  had  mapped 
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NaktsaDg-tso  and  Selling-tso.  Thus  for  ten  days  longer  we  were 
honoured  with  the  company  of  our  Tibetan  escort,  though  we  lived  on 
the  best  of  terms  with  its  leaders.  We  visited  one  another  every 
day,  and  they  arranged  a  jigttavka  (or  play  on  horseback),  in  my 
honour,  gave  me  horses  and  sheep,  and  throughout  treated  me  with 
the  utmost  politeness.  Oar  united  camps  presented  an  imposing 
spectacle,  with  their  sheets  of  tents,  their  innumerable  fires,  their 
troops  of  horses  and  horsemen.  While  my  caravan,  escorted  by  the 
Tibetans,  marched  from  the  eastern  shore  of  the  lake  of  Chargut-tso, 
ronnd  by  the  northern  shore,  I  and  Kutchuk  the  boatman  crossed  it  by 
boat  to  take  soundings,  the  arrangement  being  that  the  caravan  was 
to  look  out  for  us  at  the  western  extremity  of  the  lake.  But  a  more  dis- 
agreeable voyage  it  has  never  been  my  lot  to  participate  in.  When 
the  caravan  bad  disappeared  behind  the  mountains  which  shut  in  the 
lake  on  the  north,  and  we  were  far  out  on  the  water,  we  were  overtaken 
by  a  violent  westerly  storm,  and  it  was  only  by  dint  of  the  very  greatest 
exertions  that  we  managed  to  reach  a  tiny  rocky  islet ;  and  there  we 
were  kept  prisoners  for  forty-eight  hours.  At  last  the  tempest  subsided, 
and  we  continued  our  voyage  by  night,  I  making  my  soundings  by 
moonlight,  with  the  aid  of  a  lantern.  Next  morning  the  storm  broke 
out  afresh,  and  we  again  took  refage  on  a  similar  rocky  islet.  In  the 
afternoon  of  the  same  day  we  once  more  started,  but  only  just  managed 
to  reach  the  western  shore,  through  having  to  battle  for  our  very  lives 
with  a  third  tempest.  We  only  just  escaped  being  wrecked;  and, 
utterly  exhausted  by  oar  exertions,  we  slept  that  night  on  the  desolate 
lake-side,  and,  after  going  for  one  day  more,  were  seen  by  the  men 
whom  the  leaders  of  my  own  caravan  Ecnt  out  in  search  of  us.  On 
my  return  to  camp  I  was  greeted  by  the  Tibetans  with  shouts  of  joy. 
During  my  absence  they  had  manifested  the  utmost  uneasiness,  and 
kept  incessantly  asking  the  Cossacks  where  I  had  gone  to.  The  latter 
at  length  told  them  1  had  rowed  to  the  southern  side  of  the  lake, 
had  there  procured  horses,  and  ridden  to  Lhasa.  Instantly  they  sent 
out  patrols  of  fifteen  to  twenty  men  to  ride  round  the  lake,  and  even 
go  on  farther  to  the  south.  In  the  mean  time  I  and  Kutchuk  were 
quietly  smoking  our  pipes  on  the  tiny  islet  in  the  middle  of  the  lake. 
But  now  they  were  convinced  I  had  not  escaped  them,  their  delight 
knew  no  bounds.  They  met  me  on  horseback  and  conducted  me  in 
triumph  to  their  tents,  where,  under  the  protection  of  their  idols  of 
Buddba,  and  in  the  light  of  their  oil  lamps,  I  was  entertained  in  the 
most  sumptuous  manner. 

At  this  juncture  Hladyeh  Tsering  and  Yunduk  Tsering,  and  a  great 
part  of  their  mounted  force,  took  their  leave  of  us.  Nevertheless  there 
was  still  a  considerable  escort  left,  and  these  men  remained  with  us  all 
the  way  to  the  frontier  of  Ladak,  altliough  their  numbers  gradually 
dwindled,  until  by  the  middle  of  December  there  were  only  twelve  men 
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left.  But  by  tbat  time  they  were  fully  satisfied  that  I  seriously  meant 
to  leave  their  country.  Time,  however,  will  not  allow  of  my  giving 
further  particulars  about  this  wearisome  journey  of  three  months' 
duration,  right  through  Tibet  from  east  to  west  It  was  a  time  of 
severe  trial  for  both  man  and  beast.  A  strong  west  wind  lay  right  in 
our  teeth  the  whole  of  the  time,  and  chilled  us  to  the  marrow  with  its 
icy  blasts.  The  pasture  was  miserable  in  the  extreme,  and  every  day 
we  lost  camels  or  horses,  or  both;  but,  fortunately,  the  Dalai  Lama 
had  given  orders  that  I  should  be  kept  supplied  with  as  many  yaks  as 
I  needed.  As  a  rale  we  travelled  between  lofty  mountain  ranges,  lakes 
grew  leFs  and  less  frequent,  and  the  cold  was  intense.  I  also  lost  yet 
another  of  my  men,  making  the  fourth  to  die  during  this  surpassingly 
trying  journey. 

By  the  middle  of  November  there  was  scarce  one-third  left  of  the 
imposinp^  caravan  with  which  I  started  from*  the  other  side  of  the  Arka- 
tagh.  The  country  we  travelled  through  was  sparsely  inhabited  by 
nomad  tribes  ;  but  we  were  everywhere  received  with  friendliness  and 
politeness,  notwithstanding  that  almost  the  whole  of  Tibet  was  up  in 
arms  because  of  my  attempt  to  reach  the  Holy  City.  I  fear  I  must  have 
caused  them  a  fearful  amount  of  trouble. 

On  November  10  the  thermometer  registered  48j^  degrees  of  frost  on 
the  Fahrenheit  scale.  After  crossing  an  uninhabited  and  almost  water- 
less region,  we  reached,  at  the  end  of  the  month,  the  river  Tsangarshar, 
and  then  followed  it  down  as  far  as  the  tern  pie- village  of  Nob,  situated 
in  a  beautiful  valley,  thickly  clothed  with  bushes  and  other  vegetation, 
so  that  in  the  evenings  we  had  magnificent  fires  to  sit  round.  One  day 
about  this  time  we  lost  four  out  of  our  five  surviving  horses,  and  on 
another  three  camels. 

After  that  we  travelled  for  six  days  along  the  shores  of  Tsongomba, 
one  of  the  most  remarkable  lakes  I  have  ever  seen.  It  resembles  a 
Norwegian  fjord,  and  is  generally  only  a  mile  or  two  wide,  though 
occasiooally  its  width  diminishes  to  less  than  a  quarter  of  a  mile, 
and  in  one  or  two  places  is  actually  not  more  than  20  or  30  yardi^ 
wide.  It  is  enclosed  in  a  framework  of  steep  and  lofty  mountains, 
and  presents  some  magnificent  scenery.  As  it  was  covered  with  a  sheet 
of  ice,  I  had  to  sound  it  from  the  frozen  surface,  over  which  I  wa» 
drawn  in  an  improvised  sledge,  made  out  of  one  of  the  halves  of  my 
collapsible  boat.  Our  route  took  us  along  the  northern  shore.  In  one 
place  the  cliffs  plunged  down  into  the  water  so  precipitously  that  it 
looked  for  a  time  as  if  we  should  be.  unable  to  proceed  further.  The 
pass  which  led  over  the  mountain  was  impracticable  for  hoofed  animals, 
and  the  lake  was  at  this  spot  quite  open  water.  But  the  extreme  cold 
was  an  ally  on  our  side.  We  had  but  to  wait  two  or  three  days  for  the 
ice  to  thicken,  and  then  we  drew  the  baggage  past  the  place  of  danger 
on  an  improvised  sledge. 


TSO-NQOMBO    IN    WESTERN    TIBET. 


TSANGARSHAR   RIVER   IN   WESTERN  TIBET. 
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After  that  we  skirted  along  the  northern  shore  of  Panggong-tso. 
This  lake  formerly  belonged  to  the  basin  of  the  Indus,  but  is  now  cut 
oflf  and  divided  from  it  by  a  low  pass,  whioh  acts  as  a  threshold.  Con- 
sequently its  water  is  at  the  present  time  i slightly  saline,  and  the  lake 
free  from  ice.  Its  fresh- water  molluscs  are  on  the  high-road  to  ex- 
tinction.   Its  former  beach-lines  are,  however,  wonderfolly  well  defined. 

On  the  frontier  of  Ladak  we  fonnd  a  large  relief  caravan,  sent 
from  Leh  to  meet  ns,  and  here  the  last  of  our  Tibetan  escort  turned 
back  home,  after  having  performed  their  mission  in  a  more  than  satis- 
factory way.  Then,  with  two  of  the  Cossacks  to  bear  me  company, 
I  pushed  on  to  Leh  by  forced  marches  over  the  passes  of  Dagub 
and  Jimreh.  The  temple  of  Jimreh  stands  on  a  shelf,  or  high  cliff, 
overlooking  the  valley  of  the  Indus.  Here  the  lamas  had  no  secrets 
to  preserve,  but  showed  me  everything,  and  even  took  me  into  the 
very  holiest  nooks  of  their  shrines. 

I  spent  my  Christmas  with  the  hospitable  Ilermhut  missionaries 
in  Leh,  and  on  January  1  I  was  on  the  road  to  Calcutta,  in  response  to 
an  invitation  from  Lord  Carzon,  Viceroy  of  India,  whose  acquaintance 
I  made  several  years  ago.  This  meant  a  journey  of  over  260  miles  on 
horseback  to  Srinagar  in  Kashmir,  and  of  another  200  by  rail  to  Eawal 
Pindi  It  was  a  hard  ride,  being  the  depth  of  winter,  and  led  over 
the  pass  of  Zoji-la,  which  is  always  dangerous,  and  at  that  season  of 
the  year  generally  quite  impassable.  My  only  companion  was  the 
Cossack  Shagdur.  We  crossed  the  pass  on  foot,  and  all  went  well. 
The  danger  lies  in  the  fact  that  the  road  leads  through  a  sort  of  gorge, 
which  is  apt  to  be  partly  choked  with  falling  avalanches.  The  tramp 
through  the  pass  took  us  four  days,  and  I  had  a  hundred  coolies  to 
carry  my  baggage.  It  is  really  a  great  wonder  we  came  out  alive, 
considering  how  many  of  the  native  Ladakis  lose  their  lives  on  this 
pass  every  year.  Fortunately  we  managed  to  get  over  before  it  was 
definitively  closed  by  the  snow.  When  I  returned  from  India  the  gorge 
contained  a  far  greater  quantity  of  snow.  Then  from  Leh  I  journeyed 
on  over  the  nasty  pass  of  Kara-komm,  come  19,200  feet  above  sea-level, 
where  Dalgleish  was  murdered  some  years  ago,  and  then  struck  down 
to  Yarkand  and  Eashgar.  Arrived  there,  I  dissolved  what  remained 
of  my  caravan,  and  its  members.  Christian,  Buddhist,  and  Mussulman, 
scattered  to  the  four  winds,  each  to  his  home  in  various  parts  of  Europe 
and  Asia. 


Before  the  paper  the  President  said :  We  have  amongst  us  this  evening  our  old 
friend  and  colleague,  Dr.  Sven  Iledin.  It  is  now  five  years  since  he  was  with  up, 
and  during  that  time  he  has  done  an  amount  of  work  as  a  traveller  by  which  he 
has  equalled  himself — we  cannot  say  more  than  that — in  his  former  expedition,  for 
which  he  received  the  Koyal  geld  medal  of  our  Society.  But  I  consider  that  he  has 
done  much  more  than  that.  He  has  shown  himself  to  be  a  scientific  geographer  of 
the  very  highest  merit — ^as  a  linguist,  an  observer,  and  a  historian.    Our  Council  this 
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afternoon  has  considered  the  verj  great  merits  of  Dr.  Sven  Hedin,  and  has  decided 

to  award  him  at  once  our  Victoria  medal  instituted  for  the  bi$;hest  record  in 

geographical  research.    I  am  glad  to  be  able  to  announce  this  to  Dr.  Sven  Hedin, 

and  to  the  meeting.    I  will  say  no  more  now,  but  will  call  upon  Dr.  Sven  Hedin  to 

address  the  meeting. 

Dr.  Sven  Hedin  :  I  have  to  begin  by  expressing  my  deep  and  sincere  thanks 

for  the  very  kind  words  which  Sir  Clements  Markham  has  addressed  to  me,  and 

for  the  great  honour  I  am  receiving  in  the  Victoria  medal,  of  which  I  am  very 

proud,  and  of  which  I  will  try  to  be  worthy  in  the  future.    I  think  it  a  great 

honour,  also,  to  be  invited  to  the  Royal  Geographical  Society  to  address  you  once 

more ;  and  I  am  very  glad  to  hear  Sir  Clements  Markham  call  me  an  old  friend. 

I  feel  as  an  old  friend  here ;  not  as  a  foreigner,  but  as  an  old  colleague  of  the  Koyal 

Geographical  Society.    I  have  been  in  Central  Asia  for  several  years — it  is  a  long 

time.    I  have  not  had  much  practice  with  your  beautiful  and  charming  language; 

If  I  am  not  able,  during  the  description  of  my  journey,  to  find  the  right  words  in 

the  right  places,  perhaps  somebody  will  help  me,  so  that  you  may  know  what  I 

mean.    It  is  certainly  not  possible  to  give  a  detailed  description  of  a  journey  which 

has  taken  three  years  and  three  days  in  an  hour  and  a  half ;  and  I  shall  not  be 

able  to  give  the  contents  of  the  paper  which  is  to  be  published  in  one  of  the  next 

numbers  of  the  Journal.    I  may  tell  you  that  I  am  writing  a  book  about  the 

journey,  and  this  book  will  be  published  next  year.    The  scientific  results  will  be 

published  three  or  four  years  afterwards. 

Dr»  Sven  Hedin  then  proceeded  to  give  a  risume  of  his  paper,  illustrated  by 
over  a  hundred  lantern-slides.  > 

After  the  lecture,  the  Pbesident  called  upon  Prince  Kropotkin  to  speak. 

Pbince  Kropotkin  :  It  gives  me  great  pleasure  to  comply  with  Sir  ClementA 
Markham's  request  to  speak  on  the  description  of  the  journey  which  was  made  by 
Dr.  Hedin  in  Central  Asia.  I  can  only  say  that  I  am  delighted  to  add  my  voice 
to  the  many  voices  of  praise  which  Dr.  Sven  Hedin  must  have  heard  all  over 
Europe — viz.  in  Russia  (where  he  lectured  in  Russian  before  a  very  large  audience) ; 
in  Grermany ;  in  his  own  mother  country ;  and  at  last  in  England.  This  journey 
covered  certainly  ground  that  had  been  explored  to  a  very  great  extent  by  Russian, 
French,  and  English  travellers,  and  the  journey  which  he  undertook  for  reaching 
Lhasa  he  could  not  contioue  till  its  end.  Like  all  other  explorers,  he  was  com- 
pelled, when  he  was  almost,  so  to  say,  in  sight  of  Lhasa,  to  return ;  whereupon  he 
took  the  route  to  Ladakh,  which  had  been  followed  once  by  Littledale.  But  the 
interest  of  his  journey  has  not  been  lessened  by  the  fact  that  he  did  not  reach 
Lhasa.  He  was  but  a  very  few  days*  journey  from  that  capital  of  Tibet,  and  he 
had  crossed,  during  his  attempts  to  penetrate  as  far  as  this  capital,  the  most 
interesting  parts  of  Northern  Tibet.  He  crossed  the  great  border  ridge,  Altyn- 
tagh,  and  also  those  immense  chains  of  mountains  where  we  find,  as  he  remarks^ 
almost  the  highest  mountains  of  the  world,  at  least  as  high  as  the  Himalayas. 
Very  probably  Sven  Hedin  will  change  the  direction  of  these  mountains,  which 
are  shown  on  this  large  map  (of  the  German  General  Staff)  running  west  and  east, 
and  his  surveys  will  surely  very  much  alter  the  whole  aspect  of  the  country 
represented  on  this  map.  They  will  surely  show  to  us  that  the  mountains  are 
running  in  directions  from  the  north-west  to  the  south-east,  and  when  hia 
determinations  of  altitudes  are  calculated,  we  shall  see  what  tremendous  plateaus 
he  had  to  cross  between  the  border  range  and  the  spot  where  he  was  turned  back. 
As  to  his  levelling  in  the  Lob-nor  desert,  and  the  archadological  discoveries  which 
he  has  made  in  the  country  of  Lob-nor,  they  will  certainly  throw  new  light 
on  the  changes  which  have  been  going  oa  in  the  basin  of  this  great  Central 
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Asian  lake.  With  regard  to  Lob-nor,  I  will  permit  myself  to  remark  that  I  do 
not  think  that  the  lake  Kara  Eoshun— that  is,  the  Lob-nor  of  PrjeyaUky— can 
be  considered  as  anything  else  but  the  present  remainder  from  the  great  lake  Lob- 
nor.  But  what  appears  to  me  almost  quite  certain,  after  Sven  Hedin*8  surveys, 
leveUiags,  and  discoyeries,  is  that  there  was  first  a  time  when  Lake  Lob-nor 
covered  the  whole  of  the  triangular  space  which  is  limited  on  the  west  by  the 
southward  course  of  the  Tarlm,  on  the  south-east  by  the  Lake  Kara  Eoshuo,  and 
on  the  north-east  by  the  escarpment  of  the  Kuruk-tagh,  which  runs  in  a  north-west 
to  south-east  direction.  The  place  of  the  Sixty  Springs,  Altimish-bulak,  which 
had  been  visited  previously  by  the  Russian  explorers,  and  lies,  according  to  their 
determlnationp,  at  an  altitude  of  3600  feet,  stands  on  the  border  of  the  escarpment,, 
and  the  triangular  space  between  the  escarpment,  the  Tarim  river,  and  the  plains- 
which  spread  at  the  foot  of  the  Altyn-tagh,miist  have  been  occupied  some  time  by 
a  large  basin,  upon  the  shores  of  which  stcod  that  spot  of  the  Lau-lan  region,  in 
which  Dr.  Hedin  has  found  such  interesting  manuscripts.  Later  on,  the  lake 
occupied  the  eastern  part  only  of  that  triangular  basin ;  and  now  the  Lake  Kara 
Eoshun,  or  the  Lob-nor  of  Prjevalsky,  represents  the  southern  trough  of  that 
depression,  which  continues  still  to  be  occupied  by  what  has  survived  of  the  Lob- 
nor.  At  any  rate,  when  the  full  reports  and  the  levellings  of  Dr.  Hedin  are 
published,  and  the  whole  region  is  better  explored,  it  will  certainly  appear  that 
within  this  triangular  depression  ('<Lob  Nor  desert"  on  Stieler's  Atlas  map)  the' 
lake  was  changing  its  position  in  proportion  as  it  decreased,  and  it  may  change  it 
several  times  more  hefora  the  general  desiccation  of  Central  Asia,  which  is  going 
on  at  great  speed,  will  finally  move  the  Tarim  lake  further  south-westwards  to 
meet  the  Gherchen,  and  finally  reduce  what  will  remain  of  the  Lob-nor  to  the 
little  lake  Eara  buran,  which  we  see  at  the  junction  of  the  Yarkand-daria  with  the 
Gherchen.  The  journeys  which  Sven  Hedin  has  made  are  certainly  an  event  in 
the  exploration  of  Gentnd  Asia;  and  we  must  only  congratulate  him,  and  express 
to  him  our  warmest  thanks,  and  the  thanks  of  all  the  geographers  of  the  world,  for 
the  remarkable  journeys  which  he  has  made,  for  the  accuracy  of  the  description 
which  he  has  given,  and  for  the  mass  of  information  which  we  can  expect  from  the 
publication  of  the  full  scientific  report  of  this  journey,  and  which  will  even  surpass 
what  we  have  found  in  the  reports  of  his  former  journey  puhlished  a  few  years  ago. 
The  President  :  There  are  several  other  authorities  present  who  might  have 
addressed  the  meeting,  but  it  is  too  late,  I  am  afraid,  to  continue  the  discussion ; 
therefore  it  only  remains  for  us  to  acknowledge  to  Dr.  Sven  Hedin  the  great  pleasure 
that  we  have  derived  from  his  admirable  descriptions  of  the  country  he  has  traversed. 
He  has,  however,  given  us  no  adequate  idea  of  the  perils  and  hardships  through  which 
he  went  in  collecting  this  information  ;  nor  has  he  given  us  any  adequate  idea  of  the 
diligence  and  care  with  which,  day  by  day,  he  mapped  the  country  and  took  regular 
and  most  valuable  observations.  He  did  not  mention  whether  he  suffered  from  being 
at  great  heights.  I  now  gather  from  him  that  he  never  felt  the  sickness  often 
experienced  in  the  ascent  of  mountains.  I  asked  him  because  I  have  just  received 
a  letter  from  Mr.  Douglas  Frcshfield,  who  maintains  that  this  feeling  of  sickness  at 
great  heights  dififers  with  individuals  in  the  same  way  as  sea-sickness  dififers  with 
individuals.  While  some  suffer  very  seriously,  others  at  heights  up  to  20,000  feet 
do  not  feel  the  sickness  at  all.  I  gather  from  Dr.  Sven  Hedin  that  he  is  one  of  those 
who  never  suffered  at  all  at  great  heights.  Prince  Eropotkin  has  so  fully  described 
to  you  the  great  importance  of  the  work  that  has  been  done  by  Dr.  Sven  Hedin, 
that  it  is  only  necessary  to  allude  to  bis  discovery  of  ruins,  and  of  the  interesting 
manuscripts  that  were  found  in  them ;  and  to  the  care  he  took  in  levelling  on 
the  plain  where  the  great  lake  once  existed,  to  show  you  the  vast  geographical 
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and  historical  imx)ortance  of  the  work  that  he  has  done.  And  those  are  only  two 
instances  out  of  many.  I  am  sure,  therefore,  that  the  meeting  will  unanimously 
pass  a  vote  of  thanks  to  Dr.  Sven  Hedin  for  his  most  interesting  commimication. 

Dr.  Sven  Hedin  :  I  may  once  more  express  my  hearty  thanks  for  the  ^rcat 
kindness  shown  to  me  this  evening  by  the  Council  of  the  Bojal  Geographical 
Society,  for  the  great  honour  bestowed  upon  me  in  the  Victoria  medal,  which 
will  be  a  great  and  precious  souvenir  of  this  evening.  And  I  am  very  glad, 
also,  to  have  almost  heard  how  silent  it  has  been  in  the  hall  during  my  lecture.  I 
have  got  cnoouragement  in  the  silence  and  the  attention  of  the  audience,  and  that 
is  a  most  agreeable  feeling  for  a  lecturer.  I  hope  I  shall  be  able  in  the  future  to  give 
more  details  about  this  journey.  It  was  a  very  poor  and  short  description  I  could 
give  you  now.  I  am  very  glad  and  happy  to  hear  the  kind  and  eloquent  words 
addressed  to  me  to-day  by  Sir  Clements  Markham,  and  the  extremely  kind  opinion 
by  Prince  Eropotklo.  I  shall  bo  very  glad  from  this  evening  to  keep  those  words 
in  memory.  I  am  sorry  that  any  other  Asiatic  specialists  who  are  present  here  did 
not  get  time  to  speak.  It  is  probably  too  late,  but  I  hope  another  time  they  will 
get  an  opportunity  of  talking  about  Central  Asia. 

The  Pbesioekt:  I  may  mention  to  the  meeting  that  Dr.  Sven  Hedin  is 
publishing  his  atlas,  which  will  consist  of  two  volumes  of  maps  besides  text,  and  I 
trust  that  the  wealthier  portion  of  our  Fellows  will  subscribe  to  this  most  valuable 
and  important  geographical  work. 


NOTICES,  FROM  CHINESE  SOURCES,  ON  THE  ANCIENT 
KINGDOM  OF  LAU-LAN,  OR  SHEN-SHEN. 

By  QEORGE   MACARTNEY,   CLE. 

In  his  lecture  delivered  before  the  Royal  Geographical  Society  on 
December  8  last,  on  his  "  Three  Years*  Exploration  in  Central  Afeia," 
Dr.  Sveu  Iledin  gave  us  a  graphic  description  of  the  ruins  of  an  ancient 
town  on  the  border  of  the  old  Lob-nor.  Amongst  the  finds  brought 
homo  by  him  from  this  site  were  many  Chinese  manuscripts,  which 
have  been  identified  to  be  of  the  second  and  third  centuries  a.i>.  Some 
of  these  manuscripts  bear  not  only  the  dates,  but  the  name  also  of  the 
locality  where  they  were  written.  This  name  is  Lau-lan,  and  the  know- 
ledge of  this  fact  is  one  of  special  interest.  The  actual  name  of  Lau-lan 
is  well  known  to  modern  Chinese  geographers,  but  hitherto,  apparently, 
neither  they  nor  savants  in  Europe  have  been  able  to  fix  with  anything 
like  accuracy  the  position  of  the  country  anciently  called  by  that  name. 
Mr.  A.  Wylie,  a  Chinese  scholar  of  eminence,  in  1880  had  computed 
this  position  to  be  39°  40'  N.  lat.  and  94°  60'  E.  long.  Now,  this  would 
show  an  error  approximately  of  250  miles  if  we  are  right  in  under- 
standing that  the  place  where  Dr.  Hedin  found  the  Chinese  manuscripts 
bearing  the  name  of  Lau-lan  was  in  about  40°  40' N,  lat.  and  00°  E.  long. 
The  more  accurate  localization  of  Lau-lan,  now  apparently  possible,  may, 
it  is  hoped,  lead  to  some  useful  results  in  the  identification  of  other 
neighbouring  countries  whose  ancient  names  are  known,  but  whose 
positions  are  still  a  puzzle  to  modern  geographers. 
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If  the  Tsien  Han-shn  ('  History  of  the  First  Hans  *)  and  the  records 
left  by  Fa-Heen  and  Hsian-Tsang  were  consulted,  we  should  find  many 
places  mentioned  therein,  with  their  distances  given  with  reference  to 
Laa-lan. 

Thus,  the  Tsien  Han-shu  (written  roughly  between  b.c.  100  and 
A.D.  oO)  mentions  the  following  distances :  From  Wu-ni  (capital  of 
Lau-lan)  to  the  Yang  barrier  (evidently  in  the  direction  of  Tun-huang), 
1600  li ;  to  Ghang-an,  6100  li  ;  to  the  seat  of  government  of  the  Chinese 
governor-general  (name  not  given)  in  a  north-westerly  direction,  1785 
li;  to  Si-an-fu,  1365  li ;  to  Eeu-sze  (Onigour)  in  a  north-westerly 
direction,  1890  li. 

Fa-Heen  (fifth  century  a.d.),  in  the  record  of  his  travels,  gives  the 
following  distances  :  From  Shen-shen  or  Lau-lan  to  Tun-huang,  about 
17  marches,  1500  li ;  to  Wu-e  (Urgur?),  15  marches  on  foot  in  a  north- 
westerly direction. 

From  Hsian  Tsang  we  learn  that  Lau-lan,  which  he  also  calls  Na- 
po-po,  is  situated  at  1000  li  north-east  of  Chemo-to-na,  also  called 
Nimo. 

It  will  be  seen  from  the  above  that  the  site  I^au-lan  can  serve  as  a 
point  of  reference  for  determining  the  position  of  several  other  places. 
Perhaps  the  indications  given  above  may  prove  to  be  of  use  to  subse- 
•quent  archaeological  surveyors. 

But  this  is  far  from  all  that  can  be  learnt  about  Lau-lan  from  Chinese 
records.  The  Tsien  Han-shu  tells  us  that  China  began  intercourse 
with  this  country  in  the  reign  of  the  Emperor  Wu-ti  (B.C.  140-87),  at 
whose  time  the  western  boundary  of  the  empire  would  seem  to  have 
extended  no  further  than  the  Yang  barrier  (possibly  Tun  Huang)  and 
the  Yu  gate  (modem  Chia  Yu  Kuan  ?).  The  vast  country  lying  beyond 
these  places  was  designated  by  the  Chinese  geographers  of  the  epoch 
under  the  vague  term  of  Si-yu  (western  region),  which  they  supposed 
to  be  divided  into  thirty-six  different  kingdoms.  We  are  told  there 
were  two  roads  leading  from  China  to  this  region.  "  That  via  Lau-lan, 
skirting  the  river  Po  (lower  Tarim  ?),  on  the  north  of  the  Southern 
mountains  (Altyn  Ustun  Tagh  ?),  and  leading  west  to  Sa-che  (Yarkand; 
is  the  southern  road.  That  by  the  Palace  of  the  Anterior  at  Keu-tse 
(Onigour  kingdom  ?  1890  li  from  Lau-lan),  following  the  river  Po  in  the 
direction  of  the  Northern  mountains  (Tien  Shan)  as  far  as  Su-leh 
(Eashgar)  is  the  northern  road." 

The  watercourse  in  the  Tarim  basin  is  described  in  the  following 
terms :  •*  The  river  (Khotan  Daria  ?)  runs  northwards  till  it  joins  a 
confluent  from  the  Tsung-ling  (Onion  range,  in  Sarikol),  and  then  flows 
eastwards  into  the  Pu-ch6ng-hai  (lit.  Calamiferous  lake),  which  is 
also  called  the  Salt  marsh.  This  is  over  300  li  from  the  Yu  gate  and 
the  Yang  barrier,  and  is  300  li  in  length  and  breadth.  The  water  is 
stationary,  neither  increasing  nor  diminishing  in  summer  or  winter. 
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The  river  is  then  said  to  run  underground  and  issne  again  at  Tseih- 
shih,  where  it  becomes  the  Yellow  river  of  China.*' 

The  following  is  a  pricia  of  the  aoconnt  fonnd  in  the  Tsien  Han-shu 
of  the  political  relations  between  China  and  Lau-lan  during  ihe  first 
century  b.c. 

The  Emperor  Wu-ti,  we  are  told,  was  desirous  of  cultivating  inter- 
course with  Ta-wan  and  adjacent  countries,  and  repeatedly  sent 
ambassadors  there.  These  had  to  pass  through  Lau-lan,  but  the  people 
of  Lau-lan,  in  concert  with  the  Ku-tse,  harassed  the  officials  on  the 
high-road,  robbed  and  attacked  Wang-Kuei,  one  of  the  envoys.  More- 
over, the  Lau-lans  made  themselves  objectionable  to  the  Chinese  by 
acting  as  spies  for  the  Heun-nu  (Huns),  and  on  several  occasions  aided 
these  in  the  pillage  of  Chinese  travellers.  All  this  was  not  to  be 
tolerated.  Wu-ti,  therefore,  prepared  an  expedition  against  the  dis* 
affected  state.  Chao  Po-nu  was  sent  with  an  army  of  10,000  men  to 
punish  the  Ku-tse,  whilst  the  envoy  Wang  Kuei,  who  had  suffered 
several  times  at  the  hands  of  the  Lau-lans,  received  orders  to  act  as 
Chao  Po-nu*s  lieutenant.  The  latter,  advancing  at  the  head  of  700 
light  horse,  seized  the  King  of  Lau-lan,  conquered  the  Ku-tse,  and, 
relying  on  the  prestige  of  his  army,  overawed  the  states  dependent  on 
Wu-sun  and  Ta-wan.  The  Lau-lans  soon  submitted,  and  sent  offerings 
of  tribute  to  the  Emperor  Wu-ti.  But  their  submission  gave  offence  to 
their  allies,  the  Huns,  who  lost  no  time  in  attacking  them.  On  this, 
by  way  of  satisfying  his  two  powerful  neighbours,  the  King  of  Lau-lan 
sent  one  of  his  sons  as  hostage  to  the  Huns,  and  another  to  the  Emperor 
of  China.  Thus  ended  the  first  episode  in  the  relations  between  China 
and  the  kingdom  in  question. 

But  more  troubles  were  in  store  for  Lau-lan.  The  Emperor  Wu-ti, 
for  some  reason  or  other,  had  to  send  another  punitive  expedition  against 
Ta-wan  and  the  Huns.  The  Huns  found  the  Chinese  army  so  formidable 
that  they  deemed  it  prudent  to  avoid  any  direct  encounter  with  it,  but 
this  did  not  prevent  them  from  hiding  troops  in  Lau-lan,  the  inhabitants 
of  which  did  not  cease  to  be  in  league  with  them.  These  troops  con- 
stantly harassed  the  army  of  Wu-ti.  The  Chinese  soon  got  wind  of 
Lau-lan*s  secret  coalition  with  the  Huns,  and  accordingly  the  general, 
Jen-wan,  was  sent  to  chastise  them.  Jen-wan  proceeded  to  the  city 
gate,  which  was  opened  to  him,  and  reproached  the  king  for  his 
treachery.  The  king,  in  excuse,  replied,  "  When  a  small  state  liea 
between  two  great  kingdoms,  it  must  perforce  make  alliances  with 
both,  or  it  can  have  no  peace ;  but  now  I  wish  to  place  my  kingdom 
within  the  bounds  of  the  Chinese  empire.'*  Confiding  in  these  words, 
the  emperor  re-established  him  on  the  throne,  and  commissioned  him  to 
keep  watch  over  the  movements  of  the  Huns. 

This  king  died  in  B.C.  92.  Then  a  question  of  succession  arose.  It 
will  be  remembered  that  one  of  the  sons  of  the  deceased  king  was  a 
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hostage  at  the  Chinese  oourt.  Now  the  Lau-lacs  made  a  petition  to  the 
emperor  for  the  return  of  the  hostage  prince,  in  order  that  he  might 
succeed  to  the  vacant  throne.  The  prince  had  not,  however,  been  a 
persona  grata  with  the  emperor ;  in  fact,  all  the  time  he  was  in  China 
he  had  been  kept  in  honourable  confinement  in  the  Silkworm  House 
Palace.  It  therefore  happened  that  the  petition  from  Lau-lan  was  not 
favourably  received  by  Wu-ti,  but  the  answer  returned  was  that  of  a 
diplomat.  "  I  am  tenderly  attached,"  said  Wu-ti,  '*  to  my  attendant 
prince,  and  am  loth  to  allow  him  to  leave  my  side  ;  "  and  the  emperor 
suggested  to  the  petitioners  that  they  should  install  the  next  £on  of  the 
deceased  king  in  the  royal  dignity. 

This  the  Lau-lans  accordingly  did.  But  the  new  king's  reign  was  a 
short  one,  and  on  his  death  the  question  of  succession  again  came  to 
the  front.  This  time  the  Huns,  who,  it  will  be  remembered,  had  also  a 
hostage  prince  from  Lau-lan  at  their  court,  thought  their  opportunity 
had  come  to  regain  in  that  state  the  influence  they  had  lost.  They 
therefore  sent  the  prince  back  and  established  him  on  the  throne.  This 
successful  coup  alarmed  the  Chinese,  who  endeavoured,  by  bribery  and 
intrigue,  to  recover  their  ascendency.  They  made  no  direot  attempt  to 
dethrone  the  Hun's  protege^  but  sent  an  envoy  to  him  requesting  him 
to  pay  a  viisit  to  the  Chinese  court,  where,  the  envoy  said,  liberal  gifts 
would  be  bestowed  on  him  by  the  emperor.  But  the  emperor  and  the 
envoy  little  suspected  that  they  had  to  reckon  with  a  woman's  cunning. 
The  step-mother  of  the  king  was  at  hand,  and  she  advised  him,  saying, 
''  Your  royal  predecessor  sent  two  sons  as  hostages  to  China ;  neither  of 
them  has  ever  come  back,  and  is  it  reasonable  that  jou  should  go  ?  " 
The  king  thereupon  dismissed  the  envoy  with  the  words  that,  "  having 
newly  acceded  to  the  throne,  the  affairs  of  the  kingdom  were  engaging 
his  attention,  and  that  he  could  not  attend  the  Chinese  court  before 
two  years." 

So  far  there  had  been  no  open  hostility  between  the  new  king  and 
the  emperor,  although,  undoubtedly,  relations  between  them  were 
strained.  But  now  the  event  which  was  to  put  an  end  to  Lau-lan  as  axk 
independent  state  was  imminent.  It  appears  that  on  the  eastern  border 
of  Lau-lan,  where  this  kingdom  was  continuous  with  China,  there  is  a 
place  called  the  Peh-lung  mound.  I^his  place  was  on  the  high-road, 
vid  Lau-lan,  from  China  to  the  western  regions,  and  it  suffered  from 
drought  and  had  no  pasturage.  The  Lau-lans  were  frequently  called 
upon  by  the  Chinese  to  furnish  guides,  carry  water  and  provisions  to 
this  spot  for  passing  officials.  In  the  discharge  of  these  duties,  the 
inhabitants  were  often  exposed  to  the  brutality  of  the  Chinese  soldiery. 
Friction  was  thus  created ;  but  the  situation  was  made  worse  by  the 
Huns,  ever  secretly  instigating  the  Lau-lans  against  the  Chinese. 
Finally,  the  Lau-lans  resolved  to  break  off  friendly  relations  with  Wu-ti, 
and  forthwith  murdered  some  of  his  envoys  whilst  passing  through 


:?04      NOTICES  ON  THE  ANCIENT  KINGDOM  OF  LAU-LAN,  OB  SHEN-SHEN. 

Lau-lan  territory.  This  act  of  treachery  was  reported  to  the  Chinese 
<30urt  by  the  king's  younger  brother,  Hui  Ta-chi,  who,  having  made  his 
submission  to  the  Han  monarch,  was  scheming  io  oust  his  elder  brother 
from  the  throne.  Accordingly,  in  b.c.  77,  the  Chinese  general,  Fu- 
keae-tsu,  was  sent  to  put  the  king  to  death.  Fn-keae-tsu  hastily  selected 
u  few  followers,  and,  having  spread  a  report  that  he  was  going  to  a 
neighbouring  state  on  a  mission  of  friendly  inquiry,  and  had  presents 
with  him  for  the  king,  he  journeyed  to  Lau-lan.  On  Fu-keae-tsu's 
arrival,  the  king,  who  suspected  nothing,  invited  him  to  a  sumptuous 
feast.  Whilst  the  king  was  intoxicated,  Fu  gave  a  signal  to  his 
followers,  and  the  king  was  stabbed  in  the  back.  His  head  was  severed 
from  the  body  and  suspended  over  the  northern  gate  of  the  city.  Hui 
Tu-ohi,  as  a  reward  for  his  treachery,  was  set  up  as  king  in  the  place 
of  his  brother,  and  the  kingdom  was  re-established  under  the  new  name 
of  Shen-shen,  for  which  a  brevet  of  investiture  was  prepared.  That 
nothing  might  be  wanting  to  the  prestige  of  the  new  ruler,  one  of  the 
ladies  of  the  imperial  court  was  bestowed  on  him  as  consort,  and  on 
Hui  Tn-chi  leaving  the  Chinese  capital  for  his  kingdom,  he  was  accorded 
a  send-off  marked  with  every  honour.  Thus  was  he  established.  But 
he  did  not  feel  himself  secure  in  his  new  position.  Being  a  Chinese 
j^rotegi,  he  was  looked  upon  with  suspicion  by  the  people  over  whom  he 
had  been  called  upon  to  rule.  Moreover,  the  late  king  had  left  a  son, 
and  Hui  Tu-chi  lived  in  fear  of  assassination  by  him.  Hui  Tu-chi 
therefore  petitioned  the  emperor  to  establish  a  military  colony  in  Lau-lan, 
in  the  city  of  E-tun,  where,  he  said,  the  land  was  **  rich  and  productive." 
This  was  done,  and  the  emperor  sent  a  cavalry  leader  with  forty 
subordinates  *'  to  cultivate  the  fields  at  £-tun  and  soothe  the  people." 
Thus  was  the  rule  of  the  great  Han  monarch  extended  over  the  state 
of  Lau-lan,  or  Shen-shen. 

At  the  epoch  when  these  chronicles  were  written,  which,  pre- 
sumably, was  about  the  time  of  the  birth  of  Christ,  the  kingdom  of 
Shen-shen,  we  are  told,  contained  1570  families,  forming  a  population 
of  14,100,  with  2912  trained  troops. 

On  the  physical  features  of  the  country,  the  Tsien  Han-shu  says 
(translation  by  Mr.  A,  Wylie) — 

'*  The  land  is  sandy  and  salt,  and  there  are  few  cultivated  fields. 
The  country  relies  on  the  neighbouring  kingdoms  for  cereals  and  agri- 
cultural products.  The  country  produces  jade,  abundance  of  rushes, 
the  tamaria,  the  Clcecocca  vermicifera^  and  white  grass.  The  people 
remove  their  cattle  for  pasturage  wherever  they  can  find  sufiioiency  of 
water  and  herbage.  They  have  asses,  horses,  and  camels.  They  can 
fabricate  military  weapons,  the  same  as  the  people  of  Tso-kiang." 

So  much,  then,  for  the  information  contained  in  the  Tsien  Han- 
bhu.  Here  is  what  Fa  Heen  says  regarding  Lau-lan,  which  he  passed 
through  in  the  fifth  century  a.d.  on  his  way  from  China  to  India  to 
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procure  the  sacred  books  of  Baddhism.     The   translation  is  that  of 
Dr.  J.  Legge — 

*'  After  travelling  for  seventeen  days,  a  distance  we  may  estimate  of 
about  1500  li  (from  Tun-huang),  the  pilgrims  reached  the  kingdom  of 
Shen-shen,  a  country  rugged  and  hilly,  with  a  thin  and  barren  soil.  The 
clothes  of  the  common  people  are  coarse  and  like  those  woven  in  our 
land  of  Han,  some  wearing  felf,  and  others  serge  or  cloth  of  hair.  The- 
king  professed  our  law,  and  there  might  be  in  the  kingdom  more  than 
4000  monks,  who  are  all  students  of  the  hinayana  (small  vehicle  of 
salvation).  The  common  people  of  this  and  other  kingdoms  in  this 
region,  as  well  as  the  sramans  (monks),  all  practice  the  rules  of  India, 
only  the  latter  do  eo  more  exactly,  and  the  former  more  loosely.  Here 
the  pilgrims  stayed  for  about  a  month,  and  then  proceeded  on  their 
journey,  fifteen  days'  walking  to  the  north-west  bringing  them  to  the 
country  of  Wu-e.  In  this  there  were  more  than  4000  monks,  all  students 
of  the  hinayana." 

Hsian-Tsang  (629-645  a.d.)  passed  through  Lau-lan  on  his  return 
from  India,  two  centuries  later  than  Fa-Heen,  but  his  notice  on  thi» 
country  is  extremely  meagre.  We  are  merely  told  that,  after  leaving 
the  walled  but  deserted  town  of  Tche-mo-to-na,  or  Nimo,  •*  he  travelled 
1000  li  in  a  north-easterly  direction,  and  reached  Na-po-po,  which  is 
the  same  as  Lau-lan." 
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By  Dr.  TEMPEST  ANDERSON. 

It  will  be  in  the  remembrance  of  every  one  present  that  in  May,  1902, 
severe  volcanic  eruptions  took  place  in  St.  Vincent  and  Martinique, 
both  of  which  islands  form  part  of  the  chain  of  the  lesser  Antilles  in 
the  West  Indies.  The  Royal  Society  appointed  a  committee  to  investi- 
gate the  eruptions,  by  whom  I  had  the  honour  of  being  nominated  along 
with  Dr.  J.  S.  Flett,  Petrologist  to  the  Geological  Survey,  to  proceed  to. 
the  scene  of  the  eruptions  and  report  to  them.  In  our  report,  read 
before  the  Royal  Society  on  November  20,  we  have  already  entered 
fully  into  the  description  and  discussion  of  the  phenomena  observed  ; 
it  will  be  better,  therefore,  in  this  paper  to  content  myself  with  a 
resume  of  the  chief  points,  with  special  references  to  the  geographical 
changes  produced. 

The  islands  of  the  lesser  Antilles,  from  Saba  on  the  north  io> 
Grenada  on  the  south,  form  the  summits  of  a  chain  of  mountains  about 
two-thirds    submerged ;   for  while   their    highest    peaks  reach   eleva- 


*  Read  at  the  Royal  Geographical  Society,  January  12, 1903.    Mapp,  p.  848.     The- 
descriptioDS  of  the  plates  will  be  found  at  tho  end  of  the  paper. 
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tions  of  barely  5000  feet  above  sea-level,  the  depth  of  the  Caribbean 
sea  to  the  west  is  over  10,000  feet.  They  occupy  the  summit  of  a  great 
fold  of  the  Earth*s  crust,  and  are  almost  entirely  volcanic,  the  chief 
exception  being  Antigua  and  a  small  portion  of  the  eastern  part  of 
Guadeloupe,  which,  with  Barbados,  appears  to  form  part  of  another  fold 
more  to  the  east,  which  is  not  volcanic.  Other  volcanoes  occur  on  the 
mainland  to  the  west  of  the  Caribbean  sea,  one  of  which  in  Guatemala 
has  also  recently  been  in  eruption.  Earthquakes  had  taken  place  in 
the  region  surrounding  the  Caribbean  sea  during  some  months 
previously,  and  it  has  bebn  concluded  that  the  readjustments  of  the 
Earth's  crust  which  gave  rise  to  these  have  also. been  connected  with 
the  eruptions  in  St.  Vincent  and  Martinique. 

The  island  of  St.  Vincent  is  oval,  the  long  diameter  being  nearly 
north  and  south.  It  is  about  18  miles  long  and  11  miles  wide.  A 
mountain  chain  stretches  along  the  main  axis  of  the  island,  and  reaches 
to  a  height  varying  from  2000  to  4000  feet,  the  highest  point  being 
just  over  4000.  It  is  entirely  composed  of  volcanic  materials,  the  beds 
dipping  away  from  the  central  mass  in  all  directions  towards  the  sea. 
They  consist  chiefly  of  tuffs  and  agglomerates — in  fact,  fragmentary 
materials  resembling  those  discharged  from  the  Soufri^re  during  the 
recent  eruptions.  Among  Ihem  are  many  ejected  blocks  of  enormous 
size,  even  as  much  as  20  or  30  feet  in  diameter,  showing  that  some  of 
the  former  eruptions  must  have  been  explosive  like  the  late  one,  but  on 
a  grander  scale.  Lava-flows  are  comparatively  few,  but  not  entirely 
absent,  and  dykes  are  rare. 

In  the  southern  part  of  the  island  volcanic  action  has  long  been  ex- 
tinct or  dormant,  and  we  did  not  see  any  remains  of  craters,  all  such  having 
apparently  been  removed  by  denudation.  Towards  the  northern  part  of 
the  island,  however,  is  the  great  mass  of  the  Soufricre  mountain,  in  the 
summit  of  which  is  a  crater  of  an  almost  circular  form,  about  a  mile  in 
diameter.  This,  which  is  called  the  old  crater,  appears  to  have  been 
the  chief,  if  not  the  only,  site  of  the  recent  eruption.  On  the  north- 
east of  the  old  crater,  and  only  separated  from  it  by  a  narrow  ridge,  is 
the  so-called  new  crater,  which  was  active  in  1812.  It  is  only  about 
one-third  of  a  mile  in  diameter,  and  it  is  doubtful  whether  it  took  any 
part  in  the  last  eruption.  To  the  north  of  these  craters,  and  partly 
encircling  them,  is  an  old  crater-ring,  which  bears  the  same  relation 
to  them  as  Somma  does  to  Vesuvius.  The  name  Mome  Garu  was 
formerly  applied  indiscriminately  to  all  this  mountain  range,  but  now 
has  become  restricted  to  a  peak  some  distance  to  the  south  of  the  main 
crater,  while  the  name  Soufriere  appears  to  be  always  given  to  the 
active  cone. 

To  the  south  of  the  main  craters,  and  between  them  and  Mome 
Garu,  a  great  depression  or  system  of  valleys  extends  right  across  the 
island.   The  eastern  side  of  this  is  occupied  by  the  Rabaka  Dry  river  and 
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its  tributaries,  which  drain  into  the  sea  on  the  windward  coast  north  of 
George  Town.  The  western,  which  is  rather  more  extensive,  is  much 
eroded  into  deep  valleys  and  ravines,  often  with  almost  precipitous 
sides,  in  which  flow  the  rivers  and  torrents,  which  are  often  dry,  and 
go  by  the  names  of  Wallibu,  Wallibu  Dry  river,  Bozeau,  Mome  Bonde, 
and  Larikai.  The  rocks  of  which  this  part  of  the  mountain  is  com- 
posed are  almost  entirely  tuffs  and  agglomerates  formed  of  fragmentary 
material,  similar  to  that  ejected  from  the  volcanoes  during  the  recent 
eruption.  We  saw  a  few  beds  of  lava,  but  they  were  chiefly  exposed 
in  the  deeper  parts  of  ravines,  and  were  obviously  of  much  older  date 
than  the  more  superficial  portions.  This  great  transverse  valley,  and 
especially  its  western  portion,  the  valley  of  the  Wallibu,  received  the 
greater  part  of  the  products  of  the  eruption,  amongst  which  we  saw  no 
lava,  and  do  not  believe  any  was  erupted.  A  considerable  number  of 
ejected  blocks  *  were  noticed,  but  the  great  bulk  of  the  material  consisted 
of  fine  sand  and  ashes — in  fact,  lava  blown  to  pieces  by  the  sudden  ex- 
pansion of  its  imprisoned  gases.  The  trade- wind  blows  steadily  from  the 
east  or  north-east,  and  a  certain  amount  of  the  finer  particles  would  be 
caught  by  the  wind  and  deposited  in  the  Wallibu  valley.  A  considerable 
amount  was  also  driven  directly  upwards  so  violently  as  to  go  through 
the  whole  thickness  of  the  trade-wind  and  get  caught  by  an  upper 
current  in  the  reverse  direction,  by  which  it  was  carried  to  the  east  as 
far  as  Barbados  and  the  surrounding  sea.  A  certain  quantity  fell  on 
the  north  slopes  of  the  volcano  beyond  the  Somma  ridge  and  along  the 
east  coast  as  far  as  to  beyond  George  Town,  but  the  greatest  deposit 
which  we  saw,  and  in  comparison  with  which  all  the  others  were  trivial, 
was  in  the  Babaka  and  Wallibu  valleys. 

The  tropical  rains  have  cut  deeply  into  the  soft  strata  which  form 
the  cone  of  the  Soufri^re  and  the  slopes  at  its  foot,  and  have  produced  a 
series  of  branching  valleys  with  steep  or  almost  precipitous  sides,  and 
separated  by  the  narrowest  of  ridges — in  fact,  often  mere  knife-edges. 
The  whole,  before  the  eruption,  was  clothed  with  the  most  luxuriant 
tropical  vegetation.  Into  this  series  of  valleys  was  discharged  from 
the  Soufriere  a  black  cloud,  so  heavily  laden  with  incandescent  dust 
that  it  might  most  fitly  be  described  as  an  incandescent  avalanche. 
The  mechanism  of  its  production  is  discussed  below,  but  its  immediate 
geographical  effect  was  to  fill  the  Babaka  and  Wallibu  vallejs  and  some 
of  their  tributaries  to  a  depth  in  some  places  as  great  as  200  feet.  The 
motion  of  the  mass  was  sufiBcient  to  prevent  any  large  amount  of  hot 
sand  being  deposited  on  the  ridges,  while  the  hollows  received  the 
greater  part,  and  the  whole  was  smoothed  over  by  the  blast,  and  lay 
in  rolling  masses  like  drifted  snow.     Thus  in  the  course  of  a  single 


*  The  Datare  of  these  will  form  the  subject  of  a  special  report  to  the  Royal  Society 
by  my  coUeagae,  Dr.  Flett. 
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day,  or  probably  muoh  less,  the  whole  of  the  vegetation  on  this  part 
of  the  mountain  was  utterly  devastated,  and  the  valleys  were  filled  up 
with  a  deep  new  deposit  of  incandescent  sand.  This  was  the  first  and 
most  obvious  geographical  alteration.  ' 

When  we  arrived  on  the  scene  a  month  later,  secondary  changes 
had  laken  place  to  a  very  marked  extent.    The  wet  season  had  set  in  in 
earnest,  and  as  much  as  5  inches  of  rain  had  been  registered  in  one  period 
of  twenty-four  hours.     Denudation  was  taking  place  on  a  prodigious 
scale.     The  surface  was  everywhere  scored  with  rain-furrows,  which 
joined  together  in  a  sort  of  feather-pattern  into  larger  streams,  which 
had  cut  deep  channels  into  the  soft  material ;  and  these  again  united 
to  form  rivers,  which  in  some  cases  had  re-excavated  the  old  channels^ 
but  in  others  had  cut  new  and  quite  independent  ones.     The  amount 
of  denudation  that  had  been  accomplished  in  this  short  space  of  time 
seemed  incredible  to  one  accustomed  to  the  leisurely  rate  of  change  in 
temperate  climates.     The  Wallibu  had  excavated  a  new  bed  in  the  hot 
ash  nearly  80  feet  deep,  and  had  left  in  places  as  many  as  five  or  six 
terraces  to  mark  successive  stages  of  its  excavation,  and  the  Kabaka 
on  the  east  side  bad  cut  a  corresponding  gorge.     Nor  were  the  changes 
yet  complete ;  we  were  fortunate  in  seeing  tbem  still  in  progress,  and 
obtaining  photographs  of  many  of  the  most  striking  phenomena.    When 
the  weather  was  fine  little  change  was  to  be  seen,  though  the  ash  was 
still  smoking,  and  hot  enough  in  places  even  on  the  surface  to  bum 
the  bare  feet  of  our  porters.     Most  of  the  river-beds  were  then  also  dry, 
but  a  brisk  shower  of  rain  changed  all  this.     The  water  came  down  the 
rivers  in  torrents  and  undermined  the  steep  banks.     This  started  land- 
slides of  hot  ash,  which  fell  into  the  river,  and  explosions  of  steam  on  an 
enormous  scale  took  place.     Showers  of  hot  mud  were  thrown  up  to 
a  height  of  perhaps  150  feet  like  great  geysirs,  and  gi'eat  clouds  of 
steam,  laden  with  brown  dust,  rose  to  a  height  of  many  hundred  feet, 
and  were  carried  away  to  sea  by  the  trade- winds.     Nor  was  this  all : 
the  fallen  ashes  often  dammed  the  streams,  and  when  the  water  at  last 
overcame  the  obstruction  it  descended  no  longer  as  water,  but  as  a 
gush  of  boiling-hot  mud,  which  made  the  river-bed  temporarily  im- 
passable, and  built  up  alluvial  fans  at  the  mouth  of  the  river.      Oae 
day  when  we  ascended  the  Soufri^re,  we  crossed  dry  river-beds  without 
difiSculty  in  the  morning  when  the  weather  was  fine,  but  on  returning 
in  the  afternoou,  heavy  rains  having  fallen  in  the  mean  time,  a  small 
river  was  full  of  boiling  mud,  and  we  were  only  able  to  cross  it  by  the 
aid  of  a   bridge  which  our  men   constructed  of  trees   killed   by  the 
eruption,  and  this  we  saw  carried  away  by  a  great  gush  of  boiling 
mud  soon  after  we  had  got  over. 

The  spots  from  which  these  explosions  had  taken  place,  when 
sufficiently  cooled  to  be  approached  safely,  were  also  interesting.  They 
formed  bowls  or  funnels  from  perhaps  10  feet  to  30  feet  in  diameter^ 
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which,  however,  were  seldom  perfect,  as  one  side  had  generally  heen 
removed  by  the  stream  as  it  cut  its  way  deeper,  and  left  the  remains 
of  the  bowl  standing  as  a  depression  in  its  bank.  Surrounding  the  bowl 
was  a  low  cone  of  dSbris^  consisting  of  the  stones  and  larger  fragments 
which  bad  been  thrown  up  and  fallen  down  around  it,  while  the  lighter 
sand  was  carried  away  by  the  wind.  These  new  valleys,  with  their 
details — the  terraces  and  steam-bowls  and  the  associated  fans  and 
deltas — constitute  another  geographical  change. 

The  shore  deposits  deserve  a  separate  mention.  On  the  windward 
coast  especially,  the  amount  of  sand  brought  down  by  the  streams 
had  been  eo  great  that  for  2  or  3  miles  a  new  beach  had  been  formed 
by  the  mud  carried  along  the  coast  by  the  waves,  where  formerly 
the  sea  reached  the  foot  of  the  cliflfs ;  but  this  will  no  doubt  eventually 
be  washed  away  again. 

We  looked  carefully  for  signs  of  general  upheaval  or  depression  of 
land,  but  without  finding  any.  The  rise  and  fall  of  the  tide  amounts 
to  only  about  2  feet,  and  the  sea  has  made  very  definite  marks  along 
the  face  of  the  cliffs  where  they  happen  to  be  composed  of  lava  or  hard 
tuff.  We  were  satisfied  that  no  alteration  of  level  more  than  a  few 
inches  could  have  taken  place,  and  our  boatmen,  who  knew  the  place 
well,  were  of  the  same  opinion.  There  was,  however,  one  very  re- 
markable instance  of  a  local  subsidence  which  deserves  notice. 

At  the  mouth  of  the  Wallibu  valley,  on  the  leeward  side,  extending 
from  Richmond  village  on  the  south  to  Morne  Eonde  on  the  north,  a 
distance  of  above  a  mile,  there  was  formerly  a  low  foreshore,  along 
which  ran  the  main  road.  It  was  described  to  us  as  having  been 
covered  with  palm  trees  and  luxuriant  tropical  growth,  and  studded 
with  numerous  picturesque  villages,  which  nestled  in  beautiful  little 
bays.  Similar  places  still  exist  just  outside  the  devastated  area  at 
Chateau  Belair,  Bose  Bank,  Barruali,  and  Layu.*  Behind  the  foreshore 
the  land  rose  in  steep  bluffs  composed  of  fragmentary  volcanic  deposits 
like  the  rest  of  the  Wallibu  district.  On  the  day  of  the  great 
eruption  the  whole  of  this  foreshore  subsided  into  deep  water,  and  as 
submarine  slopes  here  are  very  steep,  it  is  probable  that  the  earth- 
quakes connected  with  the  eruption  set  up  landslides,  with  the  above 
results.  It  is  possible  that  there  may  have  previously  been  a  fault 
along  the  line  of  the  foot  of  the  bluff,  which  determined  the  actual  slip, 
and  if  this  be  so  it  might  account  for  hot  water  rising  here,  which 
gave  the  name  of  Hot- waters  to  one  spot;  but,  whatever  be  the  exact 
cause,  this  subsidence  is  a  geographical  change  worth  mention. 

The  next  geographical  change  noted  was  that  the  crater  has  been 
somewhat  enlarged,  especially  at  its  southern  lip,  but  not  to  any  con- 
spicuous extent ;  it  has  lost  its  clothing  of  vegetation,  but  this  will 


*  The  last  beyond  the  map. 
No.  III.— Mabch,  1903.] 
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soon  be  renewed,  and  its  contained  lake  has  been  discharged,  but  it  is 
already  beginning  to  fill  again.  Any  one  who  knew  it  before  and 
visited  it  now  would  notice  a  considerable  change,  bnt,  if  he  deferred 
his  visit  for  a  few  years,  would  probably  see  no  marked  difference. 

Another  curious  little  secondary  result  deserves  notice.  Water  will 
hold  more  mud  in  suspension  when  it  is  flowing  down  a  steep  slope. 
The  water  in  the  steeper  upper  part49  of  the  valleys  was  charged  with 
mud  to  the  utmost,  but  where  it  descended  on  to  more  gentle  slopes,  and 
consequently  mored  more  slowly,  it  could  not  carry  so  much,  and 
deposited  part,  especially  where  it  moved  slowly  at  the  side  of  the 
stream.  We  saw  two  places  where  dams  had  thus  been  formed  across 
the  mouths  of  small  lateral  valleys,  and  small  lakes  or  large  ponds  had 
been  produced.  As  the  dams  were  only  soft  mud,  these  may  only  be 
temporary ;  but  I  have  seen  a  permanent  lake  of  several  acres  formed  in 
this  way  in  Iceland,  by  a  bank  of  shingle  brought  down  by  a  rapid 
glacial  river.  Dr.  Flett  thinks,  and  I  agree  that  the  explanation  is 
feasible,  that  these  lateral  dams  are  the  remains  of  the  avalanche  which 
filled  the  valley  during  the  eruption,  and  that  the  centre  part  only  has 
since  been  washed  away. 

A  watercourse  formerly  existed  which  supplied  all  the  plantations  in 
the  Oarib  country  on  the  east  or  windward  slope  of  the  mountain  with 
water  taken  from  the  Babaka  river  high  up.  The  river  has  now 
changed  its  course,  and  no  water  enters  the  conduit,  which,  moreover, 
in  places  is  blocked  up  with  ashes.  This,  however,  can  doubtless  be 
remedied,  but,  as  far  as  it  goes,  is  a  geographical  change.  The  planta- 
tion buildings  were  not  of  sufficient  size  for  their  destruction  to  be  of 
geographical  importance,  and  the  black  population  will,  according  to  all 
previous  experience,  return  after  the  cessation  of  the  eruptions. 

On  the  whole,  the  permanent  geographical  changes  in  St.  Vincent 
are  comparatively  small.  It  remains  to  discuss  the  mechanism  of  the 
eruption ;  but  this  will  be  better  considered  along  with  that  of  Mont 
Pelee. 

Turning  now  to  the  consideration  of  Martinique,  I  may  remark 
that  our  instructions  were  to  proceed  first  to  St.  Vincent  and  devote 
our  chief  attention  to  that  island.  This  we  did,  but  later  on  we  went 
also  to  Martinique,  for  the  purpose  of  making  such  an  examination  as 
would  enable  us  to  compare  the  phenomena  of  the  two  volcanoes. 

There  is  remarkable  similarity  between  the  islands  of  St.  Vincent 
and  Martinique.  Both  are  roughly  oval  in  form,  with  the  long  axis 
almost  north  and  south.  The  north-west  portion  of  each  is  occupied  by 
a  volcano,  the  Soufriere  and  Mont  Pel6e,  more  strictly  called  Montague 
Pelee,  which  have  many  points  in  common.  Both  volcanoes  show  a 
single  or  practically  single  vent,  a  remarkable  absence  of  parasitic 
cones,  and  a  scarcity  of  dykes.  In  both  a  transverse  valley  exists  to 
the  south  of  the  volcanoes,  and  the  main  discharge  of  ejecta  during 
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the  reoent  emptions,  whioh  have  often  been  nearly  synchronous,  has 
been  into  this  depression,  and  especially  into  its  westerly  portion.  In 
both  islands  the  reoent  emptions  have  been  oharaoterized  by  paroxys- 
mal discharges  of  incandescent  ashes,  with  comparatively  few  larger 
fragments  and  a  complete  absence  of  lava. 

There  are,  however,  a  few  points  of  difference.  The  eruptions 
of  St.  Vincent  have  been  altogether  on  a  much  larger  scale  than 
those  in  Martinique.  The  area  devastated  was  considerably  larger,  the 
amount  of  ashes  ejected  probably  ten  times  as  great,  and  if  the  loss  of 
life  was  not  so  large,  this  is  accounted  for  by  the  absence  of  a  populous 
city  at  the  foot  of  the  mountain.  If  such  a  city  had  existed  at  the 
mouth  of  the  Wallibu  river  in  St.  Vincent  in  the  position  corresponding 
with  that  of  St.  Pierre,  there  can  be  no  doubt  that  it  would  have  been  as 
completely  destroyed  as  that  unfortunate  city.  While  both  volcanoes 
show  practically  a  single  vent,  this  is  much  more  marked  in  the  case 
of  St.  Vincent,  where  excepting  the  new  crater,  which  is  really 
part  of  the  old  or  main  one,  there  is  not  a  single  parasitic  cone.  We 
saw  no  fumaroles,  no  hot  springs,  nor  any  trace  of  radial  cracks  and 
fissures. 

On  MontPelee,  it  is  true,  the  main  activity  is  confined  to  a  restricted 
area  about  the  summit  of  the  mountain,  and  the  top  of  the  great 
fissure  which  extends  or  extended  from  this  down  in  the  direction  of 
the  Eiviere  Blanche ;  and  there  are  no  parasitic  cones  comparable,  for 
instauce,  to  those  which  are  so  numerous  on  Etna;  but  there  are  many 
fumaroles,  which  Prof.  Lacroix  and  his  colleagues  speak  of  as  emitting 
gases  hot  enough  to  melt  lead ,  though  not  copper  wire.  A  telegraph  cable 
has  been  three  times  broken  at  al>out  the  same  place,  and  the  broken 
ends  on  one  occasion,  at  any  rate,  showed  marks  of  fusion  of  the 
insulating  medium.  There  are  also  several  hot  springs.  Judging 
from  these  and  other  indications,  it  is  most  probable  that  radial  cracks 
entered  deeply  through  the  substance  of  the  mountain,  and  penetrated 
even  the  submarine  portion  of  its  cone. 

Flows  of  mud  have  also  played  a  much  more  conspicuous  part  on 
Mont  PelSe  than  in  St.  Vincent.  Quite  early  in  the  eruption  a  great 
flow  of  this  kind  came  down  the  Eiviere  Blanche  and  overwhelmed  the 
Usine  Gu6rin,  which  stood  near  its  mouth,  so  that  now  nothing  remains 
visible  but  the  upper  part  of  the  chimney  stack.  It  is  probable  that  some 
at  least  of  these  mud-flows  may  have  been  due  to  the  discharge  of  the 
small  crater  lake  which  existed  before  the  eruption,  or  to  heavy  rains, 
the  water  in  either  case  behaving  in  a  manner  comparable  to  what  we 
saw  in  the  Wallibu ;  but,  at  any  rate,  they  occupy  a  more  prominent 
part  in  the  descriptions  of  these  eruptions  than  in  those  of  the 
Soufriere. 

Not  only  has  the  amount  of  erupted  material  been  much  less,  but  its 
distribution  has  been  much  more  local  than  in  St.  Vincent,  and  this  is 

T  2 


272  RECENT  VOLCANIC  ERUPTIONS  IN  THE  WEST  INDIES. 

aoooTinied  for  by  the  great  flsBnne  at  the  top  of  the  valley  of  the  Bivi<!ire 
Blanche,  whioh  oommnnioated  with  the  main  pipe  of  the  volcano,  and 
out  of  whioh  the  ernptions  took  plaoe.  This  fissure,  which  was  mentioned 
as  existing  in  the  eruption  of  1851,  pointed  almost  directly  towards  St. 
Pierre,  and  as  the  erupted  material  flowed  out  almost  like  a  fluid,  it  was 
directed  straight  down  on  the  doomed  city.  The  lowest  portion  of  the 
lip  of  the  crater  of  the  Soufri^re  was  much  broader  and  more  even,  so 
the  incandescent  avalanche  which  descended  from  it  was  spread  much 
more  widely. 

The  latest  accounts  from  Prof.  Lacroix  indicate  that  the  recent  small 
eruptions  of  Mont  Pelee  have  filled  up  the  highest  parts  of  the  fissure 
and  formed  a  cone,  which  covers  up  most  of  the  former  crater.  In  any 
further  eruption,  therefore,  the  avalanche  of  incandescent  sand  will  not 
be  confined  to  the  district  of  the  Bivi^re  Blanche,  but  may  descend  on 
any  side  of  the  mountain. 

Coming  now  to  more  strictly  geographical  details,  it  is  wonderful 
bow  small  have  been  the  changes  produced,  smaller  than  even  those 
in  St.  Yincent. 

The  north  end  of  St,  Pierre  is  completely  buried  in  dust  or  levelled 
with  the  ground,  so  that  nothing  remains  visible  of  the  ruins  of  the 
houses  except  in  certain  protected  situations,  and  the  plateau  rising 
to'  the  north  of  the  town  towards  the  foot  of  the  mountain  is  also 
covered.     It  is  difficult  to  state  the  exact  depth,  but  it  is  certainly 
inconsiderable  in  comparison  with  the  200  feet  in  the  Eabaka,  or  even 
the  80  feet  in  the  Wallibu.     Further  to  the  south,  in  the  centre  of  the 
city  of  St.  Pierre,  the  amount  of  ashes  was  much  less ;  a  great  deal  has 
been  already  washed  away,  but  I  doubt  if  it  ever  was  more  than  2  or  3 
feet  thick  on  an  average,  and  on  Mome  d'Orange,  at  the  south  end,  it 
was  quite  insignificant — only  a  few  inches.     The  destruction  of  St. 
Pierre  itself  by  the  incandescent  avalanche,  and  the  hot  blast  and 
attendant  conflagration,  is  an  event  of  intense  human  interest  as  being 
attended  by  the  sudden  death  of  over  30,000  persons,  but  from  the 
point   of  view  of  the  physical  geographer  can  hardly  be  called  con- 
siderable, neither  can  the  carrying  away  of  a  few  small  bridges,  nor  the 
formation  of  a  small  mud  delta  at  the  mouth  of  the  Biviere  Blanche. 

It  remains  now  to  discuss  the  nature  of  these  peculiar  eruptions. 
They  belong  to  a  type  which  have  hitherto  been  imperfectly,  if  at  all, 
described,  and  we  were  fortunate  enough  to  witness  at  a  distance,  at 
least  as  close  as  was  safe,  one  of  the  characteristic  eruptions  of  ^lont 
Pelee,  and  thereby  to  confirm  the  views  which  we  had  previously  formed 
by  observation  of  the  eff'ects  of  those  of  the  Soufriere. 

On  arrival  at  Fort  de  France  we  found  that  the  devastated  area  to 
the  north  of  the  island  was  still  almost  entirely  unoccupied.  The 
greater  part  of  the  inhabitants  of  St.  Pierre  and  the  neighbourhood  had 
been  killed  by  the  eruption,  and  the  few  survivors  were  only  returning 
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by  Blow  degrees.  It  was  therefore  impractioable  to  make  our  base  of 
operations  on  land  near  the  scene  of  eruption.  Fort  de  France  was  too 
far  away  to  be  available,  except  at  a  ruinous  expenditure  of  time  and 
money  in  going  to  and  fro.  It  was  therefore  determined  to  engage 
a  sloop,  provision  it,  and  live  on  board,  moving  by  day  to  any  point 
where  landing  was  desirable,  and  retiring  at  night  to  some  safe 
anchorage  within  reasonable  distance.  We  devoted  our  first  day  to  an 
examination  of  the  ruins  of  St.  Pierre,  and  in  the  evening  we  moved 
about  2  miles  south  along  the  coast  and  spent  the  night  at  anchor  off 
Carbet,  jast  at  the  limit  of  the  area  of  devastation,  at  a  spot  command- 
ing a  full  view  of  the  mountain.  Next  morning  we  returned  to  St. 
Pierre,  and  moored  the  sloop  to  one  of  the  buoys  at  the  north  end  of  the 
town.  Dr.  Flett  landed  and  further  examined  the  ruins,  while  I  re- 
mained on  board  and  took  photographs  of  the  magnificent  cauliflower 
masses  of  dust  and  steam  which  were  frequently  ejected  from  the  great 
triangular  fissure  above  mentioned.  Later  in  the  afternoon  we  sailed 
further  north  along  the  coast,  still  taking  photographs  of  Mont  Pelee, 
which  was  clearer  that  day  than  we  ever  saw  it  before  or  after,  and 
showed  to  great  perfection  the  deeply  eroded  valleys  with  which  its 
slopes  are  scored.  They  much  resemble  those  in  corresponding  position 
on  the  slopes  of  the  Soufri^re  in  St.  Vincent,  and  appear  to  be  formed 
in  the  same  way  in  strata  of  similar  composition,  viz.  fragmentary  ejecta 
from  the  volcano  which  had  consolidated  to  form  soft  tufib,  and  had 
subsequently  been  eroded  into  their  present  forms  by  ordinary  atmo- 
spheric agencies. 

I  have  ventured  thus  to  write  in  narrative  form  as  leading  up  to 
the  occurrences  of  that  memorable  evening.  We  returned  and  sailed 
slowly  south  past  the  base  of  the  volcano,  witnessing  and  photographing 
many  small  explosions  and  their  cauliflower  clouds  of  dust,  and  thus 
twice  crossing  the  track  of  the  eruption  which  took  place  later.  We 
anchored  as  before  off  Carbet,  and  watched  the  sun  set  behind  the 
clouds  of  ashes  ejected  by  the  volcano.  When  approaching  the  horizon 
and  thus  viewed,  the  sun  appeared  a  sickly  yellowish-green,  and  so 
pale  that  it  could  be  looked  at  with  the  naked  eye  without  discomfort. 
Later  on,  after  sunset,  the  gorgeous  after-glow  appeared,  and  the  thin 
clouds  in  the  western  sky  were  lit  up  with  most  brilliant  red,  beginning 
perhaps  30"^  or  40°  from  the  horizon,  while  the  part  below  still  remained 
yellowish-green.  Later  still,  as  the  sun  sank  further  below  the  horizon, 
the  yellowish-green  area  sank  also,  and  only  the  reds  remained,  till 
they  too  sank  out  of  sight,  and  gave  place  to  the  light  of  a  brilliant 
three-days-old  moon.  We  had  sat  on  deck  absorbed  in  watching  this 
superb  spectacle,  and  were  just  going  to  begin  supper,  when  one  of  us, 
looking  towards  Pelee,  said, "  That  cloud  is  different  to  the  others.  It's 
quite  black,  and  I'm  sure  it's  coming  this  way."  A  few  moments'  ex- 
amination confirmed  this,  and,  the  captain's  attention  being  called  to  it 
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we  all,  passengers  and  crew,  heaved  up  the  anchor  as  quickly  as  possible, 
and  set  all  sail.     The  black  clond  had  meanwhile  rolled  down  the  side 
of  the  monntain  on  to  the  sea,  and   came  quickly  towards  us.     We 
had  not  moved  a  moment  too  soon.     The  upper  slopes  of  the  moun- 
tain cleared  somewhat,  and  some  big  red-hot  stones  were  thrown  out ; 
then  I  saw  the  triangular  crack  become  red,  and  out  of  it  poured  a 
surging  mass  of  incandescent  material,  reminding  me  of  nothing  so  much 
as  a  big  snow-avalanche  in  the  Alps,  but  at  a  vastly  different  tempera- 
lure.    It  was  perfectly  well  defined,  did  not  at  all  tend  to  rise  like 
the  previous  cauliflowers,  but  flowed  rapidly  down  the  valley  in  the  side 
of  the  mountain  which  had  clearly  been  the  track  of  previous  eruptions, 
till  in  certainly  less  than  two  minutes  it  reached  the  sea,  and  was  there 
lost  to  view  behind  the  remains  of  the  first  black  cloud,  with  which  it 
appeared  to  coalesce.    There  and  on  the  slopes  of  the  mountain  were 
doubtless  deposited  the  greater  part  of  the  incandescent  ash,  while  the 
steam  and  gases,  with  a  certain  portion  of  still  entangled  stones  and 
ash,  came  forward  in  our  direction  as  a  black  cloud,  but  with  much 
greater  rapidity   than  before.     The  sailors  were  now  alarmed,  nay, 
panic-stricken,  got  out  the  oars  and  pulled  for  their  lives.    Meanwhile 
the  cloud  came  nearer  and  nearer;   it  was  well  defined,  black,  and 
opaque,  formed  of  surging  masses  of  the  cauliflower  type,  each  lobe 
rolling  forward,  but  not  all  with  one  uniform  rotation ;  bright  scintil- 
lations appeared,  some  in  the  cloud  itself,  and  some  like  little  flashes  of 
light  vertically  between   the   cloud   and  the  sea  on  which  it  rested. 
These  were  clearly  the  phenomena  described  by  the  survivors  in  the 
St.  Vincent  eruption  as  "  fire  on  the  sea,"  occurring  in  the  black  cloud 
which  overwhelmed  the  windward  side  of  that  island.     We  examined 
them  carefully,  and  are  quite  clear  that  they  were  electric  discharges. 
The  scintillations  in  the  body  of  the  cloud  became  less  numerous  and 
more  defined,  and  gradually  took  the  form  of  vivid  flashes  of  forked 
lightning  darting  from  one  part  of  the  cloud  to  another.     The  cloud 
rapidly  gained  on  us.     When  it  had  got  within  perhaps  half  a  mile  or 
a  mile — for  it  is  difficult  to  estimate  distances  at  sea  and  in  a  bad  light 
— we  could  see  small  material  falling  out  of  it  in  sheets  and  festoons  into 
the  sea,  while  the  onward  motion  seemed  to  be  chiefly  confined  to  the 
upper  part,  which  then  came  over  our  heads  and  spread  out  in  advance 
and  around  us,  but  left  a  layer  of  clear  air  in  our  immediate  neighbour- 
hood.    It  was  ablaze  all  the  time  with  electric  discharges. 

As  soon  as  it  got  overhead  stones  began  to  fall  on  deck,  some  as  big 
as  a  walnut,  and  we  were  relieved  to  find  that  they  had  parted  with 
their  heat  and  were  quite  cold.  Then  came  small  ashes  and  some  little 
rain.  Eventually  we  gained  the  harbour  of  Fort  de  France  unhurt,  and 
the  proposed  ascent  of  Mont  Pelee  next  day,  for  which  men  had  already 
been  engaged,  was  abandoned.  The  cloud  was  also  noticed  at  Fort  de 
France.     It  was  described  as  like  those  in  the  previous  eruptions,  but 
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two  unbiassed  observers,  who  bad  seen  it  and  that  of  May,  declared  this 
was  the  larger  of  the  two. 

Our  limited  time  was  now  coming  to  an  end,  bnt  on  leaving  for 
Dominica  two  days  later  we  were  able,  from  the  deck  of  a  steamer,  to 
make  some  examination  of  the  slopes  of  the  mountain  down  which  we 
had  seen  the  incandescent  avalanche  descend.  The  whole  district  from 
just  beyond  St.  Pierre  to  near  Fr^cheur,  a  distance  of  about  4  miles, 
was  covered  with  a  deposit  of  light  grey  ash  of  varying  thickness, 
perhaps  averaging  a  few  inches,  but  evidently  much  deeper  in  the 
valleys  of  the  Riviere  Blanche  and  Bivi^re  Seche,  which  descend  from  the 
mountain  about  2  miles  beyond  St.  Pierre,  and  drain  the  slopes  below 
the  large  fissure  out  of  which  we  saw  the  eruption  descend.  The  water 
of  these  rivers  was  boiling  as  it  fell  into  the  sea — in  fact,  it  was  repro- 
ducing on  a  small  scale  the  phenomena  of  boiling  mud  which  are 
described  above  in  the  cases  of  the  Wallibu  and  Babaka  rivers  in  St. 
Yincent,  though  bow  far  up  the  mountain  these  Wallibu  effects  extend, 
and  where  they  give  place  to  true  volcanic  discharges,  it  is  difficult  to 
describe  as  yet ;  we  must  wait  further  observations  by  M.  Lacroix  and 
his  colleagues. 

Beturning  now  to  the  mechanism  of  the  hot  blast  and  the  source  of 
the  power  which  propelled  it,  both  my  colleague  and  I  are  convinced 
of  the  inadequacy  of  previous  explanations,  such  as  electricity,  vortices, 
or  explosions  in  passages  pointing  laterally  and  downwards,  or  explo- 
sions confined  and  directed  down  by  the  weight  of  the  air  above.  Such 
passages  into  the  mountain,  which,  to  be  effective,  would  require  to  be 
caverns  closed  above,  and  not  mere  open  ravines,  do  not  exist  in  the 
case  of  the  Soufri^re,  and  we  are  not  aware  that  they  have  been  ob- 
served in  Mont  Pelee ;  and  as  to  the  weight  of  the  air,  this  did  not 
prevent  the  explosions  in  the  pipe  of  the  Soufri^re  from  projecting 
sand  and  ashes  right  through  the  whole  thickness  of  the  trade-winds 
till  they  were  caught  by  the  anti-trade  current  above  and  carried  to 
Barbados.  Moreover,  the  black  cloud,  as  we  saw  it  emerge  from  Mont 
Pel6e,  seemed  to  balance  itself  at  the  top  of  the  mountain,  start  slowly 
to  descend,  and  gather  speed  in  its  course,  and  the  second  incandescent 
discharge  followed  the  same  rule.  We  believe  that  the  motive  power 
for  the  descent  was  gravity,  as  in  the  case  of  any  ordinary  avalanche. 

The  accepted  mechanism  of  a  volcanic  eruption  is  that  a  molten 
magma  rises  in  the  volcano  chimney.  It  consists  of  fusible  silicates 
and  other  more  or  less  refractory  minerals,  sometimes  already  partly 
crystallized,  and  the  whole  highly  charged  with  water  and  gases,  which 
are  kept  absorbed  in  the  liquid,  partly  by  the  immense  pressure  to 
which  they  are  subjected.  When  the  mass  rises  nearer  the  surface  and 
the  pressure  is  diminished,  the  water  and  gases  expand  into  vapour  and 
blow  a  certain  portion  of  the  more  or  less  solidified  materials  to  powder, 
or,  short  of  this,  form  pumice  stone,  which  is  really  solidified   froth, 
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and  they  are  violently  disoliarged  from  the  orator.  When  the  greater 
part  of  the  steam  and  gases  has  been  disoharged,  the  lava,  still  rising, 
finds  a  vent  either  over  the  lip  of  the  orator,  or  often  throngh  a  lateral 
fissure,  and  flows  qnietly  down  the  side  of  the  mountain. 

It  is  quite  reoognized  that  these  phenomena  may  ooour  in  various 
relative  proportions.  The  explosive  phase  may  predominate,  in  which 
oase  only  sand,  pumice,  and  fragmentary  material  are  discharged,  with 
perhaps  ejected  blocks  torn  from  the  sides  of  the  chimney,  and  in  this 
case  an  ordinary  ash  or  cinder  cone  is  built  up.  On  the  other  hand,  the 
magma  may  contain  little  vapour,  and  the  lava  may  be  discharged 
quietly  and  spread  out  widely  as  a  sheet  over  the  surrounding  country. 
The  Snake  river  basalts  in  Western  North  America  are  of  this  class, 
and  though  they  cover  an  area  larger  than  England  and  France  com- 
bined, no  eruptive  cones  or  craters  have  been  found  on  them,  and  it  is 
supposed  that  none  ever  existed,  but  that  the  lava  welled  out  quietly 
through  fissures.  Such  fissures  I  have  seen  in  Iceland,  studded  with 
a  row  of  quite  small  craters  only.  We  believe  that  in  these  Pelean 
eruptions  an  intermediate  phase  occurs.  The  lava  which  rises  in  the 
chimney  is  charged  with  steam  and  gases,  which  explode  as  usual,  but 
some  of  the  explosions  happen  to  have  only  just  sufficient  force  to  blow 
the  mass  to  atoms  and  lift  the  greater  part  of  it  over  the  lip  of  the 
crater  without  distributing  the  whole  widely  in  the  air.  The  mixture 
of  solid  particles  and  incandescent  gas  behaves  like  a  heavy  liquid,  and 
before  these  particles  have  time  to  subside  the  whole  rolls  down  the 
side  of  the  mountain  under  the  influence  of  gravity,  and  consequently 
gathers  speed  and  momentum  as  it  goes.  The  heavy  solid  particles  are 
gradually  deposited,  and  the  remaining  steam  and  gases,  thus  relieved 
of  their  burden,  are  free  to  ascend,  blb  was  the  case  with  the  black  cloud 
which  rose  over  our  heads  on  July  9. 

We  had  concluded,  from  our  examination  of  the  Soufri^re,  that  some- 
thing of  this  sort  most  occur,  but  the  explanation  was  obvious  when  we 
saw  the  eruption  of  Mont  Pelee.  Dr.  Flett  remembers  my  saying  while 
the  eruption  continued,  "  That's  an  avalanche,**  and  among  my  notes 
made  while  in  the  Indies  are  the  following :  "  The  cloud  of  incandescent 
material,  as  we  saw  it  welling  out  of  the  great  flssure,  reminded  us  of 
nothing  so  much  as  a  snow-avalanche  as  seen  in  the  Alps.  It  rolled 
rapidly  from  the  mountain-side  in  well-deflned  billows,  giving  the 
impression  of  a  vast  volume  of  separate  small  particles  mixed  with  a 
certain  quantity  of  air  or  vapour,  and,  as  in  the  case  of  Alpine  avalanches, 
entangling  more  air  in  its  progress,  and  setting  up  a  blast  sufficient  to 
overturn  large  objects  in  its  course." 

This  effect  of  avalanches  in  compressing  the  air  before  them  and 
setting  up  a  powerful  blast,  the  effects  of  which  extend  beyond  the 
area  covered  by  the  fallen  material,  has  long  been  recognized.  Plate 
18  shows  a  group  of  large  trees  overthrown  by  the  blast  of  the  great 
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avalanohe  from  the  Altels  on  the  Gemmi  pass  in  1895;  all  lay  pros- 
trate in  directions  radiating  away  from  the  place  where  the  avalanche 
came  down 

The  only  difficulty  which  we  felt  as  to  the  sufficiency  of  the  above 
explanation  was  the  fact  that  these  discharges  descended  slopes  of  10° 
and  12°,  which  are  less  than  the  angle  of  repose  for  such  material — for 
instance,  not  so  steep  as  the  side  of  an  ordinary  railway  embankment ; 
but  we  thought  that  the  entangled  gases  and  steam  might  be  sufficient 
to  account  for  the  extra  mobility  of  the  mass.  When  we  brought  this 
explanation  before  the  Eoyal  Society, it  was  accepted  as  satisfactory  by  the 
physicists  present.  Prof.  Sylvanus  Thompson,  f.r.s.,  mentioned  as  con- 
firmatory his  having  noticed  that  small  particles  of  silica,  when  heated  to 
redness,  move  about  the  crucible  like  a  liquid ;  and  Dr.  Edward  Divers, 
F.R.S.,  in  a  letter  to  Nature*  not  only  confirms  this  statement,  but  points 
out  that  the  liquid-like  behaviour  of  powders  at  a  red  heat  is  most 
marked  in  cases  where  gases  or  vapours  are  being  given  off  in  minute 
quantities  by  the  incandescent  particles,  which  are  thus  kept  surrounded 
each  by  a  thin  envelope  of  mobile  gas,  and  this  exactly  meets  the  case 
of  the  volcanic  particles  in  question. 


DESCllIPTION    OF    DR.    TEMPEST    ANDERSON'S    PLATES. 

These  pliites  are  all  from  photographs  tahen  by  Dr,  Tempest  Anderson. 

PLATE  I. 

Tropical  Vegetation.    Chateau  Belair,  St.  Vincent. 

Tbia  view,  taken  about  2  miles  beyond  tbo  southern  boundary  of  the  devastated 
area,  shows  the  luxuriant  character  of  the  tropical  vegetation  which  formerly  covered 
the  whole  district.  The  hut  is  of  the  ugual  type  occupied  by  negroes,  the  descendants 
of  liberated  slaves.  It  consists  of  wooden  uprights,  walls  of  wattles,  now  generally 
giving  place  to  boards,  and  a  "  trash  "  roof. 

PLATE  II. 
The  Wallibu  District  from  the  Sea. 

In  tilie  distance  is  Morne  Garu ;  in  the  middle  distance  the  hot  sand  deposited  by 
the  era|tion.  The  rolling,  rounded  character  of  the  surface  is  shown,  also  the  furrows 
aad  gulies  already  cut  by  the  rain.  The  foreshore  which  formerly  existed  here  has 
Bonk  intcdeep  water,  and  the  waves  are  cutting  into  the  bluffs  behind,  and  have  ex- 
posed a  Biction  of  the  new  ash  resting  on  the  old  beds  of  fragmentary  volcanic  material. 
A  new  beich  is  in  process  of  formation. 

PLATE  III. 

In  the  Wallibu  Valley. 

In  the  distance  are  the  slopes  of  Morne  Garu,  with  trees  killed  by  the  eruption ;  in 
the  foregroQid  terraces  of  hot  sand,  marking  the  level  to  which  the  valley  was  originally 
filled,  and  seme  of  the  successive  stages  of  its  re-excavation.  The  hot  sand  is  still 
steaming  whorever  water  comes  in  contact  with  it. 


*  Nature,  December  11,  1902,  p.  126. 
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PLATE  IV. 

Steam  and  Ash  Explosions,  Wallibu. 

This  photograph  was  taken  from  above  Chateau  Belair,  a  distanoe  of  about  2  miles 
across  the  bay.  In  the  foreground  are  the  two  ridges  wbioh  saved  the  village  during 
the  eruption.  Beyond  them  are  seen  the  great  clouds  of  steam  and  ash  or  sand,  which 
were  only  visible  after  rain.  The  Soufri^re  mountain  would  be  visible  were  it  not  con- 
cealed by  the  clouds. 

PLATE  V. 

Rozeau  Dry  River  flowing  with  Boiling  Mud. 

In  the  background  are  beds  of  new  hot  sand  only  a  few  feet  thick,  and  already 
much  washed  into  furrows  by  the  rain,  which  is  even  cutting  into  the  old  banks.  In 
the  foreground,  extending  to  just  below  the  bridge,  is  a  gush  of  hot  mud  as  described 
on  p.  268. 

PLATE  VI. 

The  Mouth  of  the  Wallibu  from  the  Sea. 

Home  Garu  is  seen  in  the  distance,  and  in  the  foreground  the  new  alluvial  fS&n  of 
sand  brought  down  by  the  river;  in  the  middle  distance  is  a  small  steam  explosion. 

PLATE  VII. 

The  Site  of  the  Wallibu  Subsidence. 

The  low  cliffs  in  the  middle  distance  consist  of  old  tuffs  with  a  capping  of  several 
feet  of  fresh  sand,  the  product  of  this  eruption.  On  the  top  are  seen  the  ruins  of  the 
Wallibu  factory,  and  at  the  foot  was  formerly  a  foreshore,  perhaps  200  yards  wide, 
on  which  were  the  high-road  and  a  number  of  negro  huts  standing  among  luxurian; 
vegetation.  The  whole  subsided  on  the  day  of  the  eruption.  The  new  beach  in  the 
foreground  has  been  formed  since  that  time  (in  about  a  month)  of  material  washed 
from  the  cliffs  and  brought  down  by  the  rivers.  The  Soufri^re  is  seen  in  the  extreme 
distance  to  the  left. 

PLATE  VIII. 

A  Beach  outside  the  Devastated  Area. 

This  is  introduced  for  the  purpose  of  comparison,  to  show  the  sort  of  place  thai 
existed  before  the  eruption  on  the  site  of  the  last  photograph. 

PLATE  IX. 
Ridges  on  the  Soufriere. 

This  plate  shows  the  ridges  of  tuff  on  the  lower  slopes  of  the  mountain  on  the 
windward  side  above  Lot  14.    Those  on  the  leeward  side  are  similar.    Higker  up  the  • 
slopes  become  steeper,  the  ridges  narrower,  and  the  gullies  between  then  deeper. 
The  whole  was  formerly  covered  with  luxuriant  vegetation,  of  which  a  few  charred 
remnants  are  seen.     In  the  distance  are  the  hills  above  George  Town,  and  in  front  of 
them  the  Rabaka  Dry  Biver,  with  one  of  its  branches  in  the  foreground  to  the  right. 

PLATE  X. 

Lot  14.    A  Devastated  Plantation. 

This  was  the  highest  plantation  on  the  windward  side  along  the  oU  Oarib  track 
which  led  to  the  summit  of  the  Soufriere.  The  trees  are  charred  and  stripped  of  their 
leaves.  The  factory  is  unroofed,  the  machinery  wrecked,  and  the  waterrheel  damaged. 
Much  sand  is  about 
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PLATE  XI. 

The  Main  Street  of  St.  Pierre. 

This  photograph  shows  the  condition  of  St.  Pierre  on  July  8,  about  two  months 
after  the  main  eruption.     Tho  iron  beam  and  masonry  columns  is  all  that  remains  of 
one  of  the  principal  shops.    In  the  distance  is  part  of  the  north  tower  of  the  cathedral 
Btill  standing ;  the  main  part  of  the  building  is  destroyed. 

PLATE  XII. 

Mont  Pelee  in  Eruption. 

This  photograph,  taken  on  the  afternoon  of  July  9,  gives  an  excellent  idea  of  the 
great  black  cloud  which  so  nearly  overtook  us  later  in  the  evening,  and  which  I  was 
unable  to  photograph  from  absence  of  light. 

PLATE  XIII. 

Trees  overthrown  by  the  Blast  of  an  Avalanche. 

A  great  avalanche  descended  from  the  Altels  mountain  on  the  Gemmi  pass,  in 
Switzerland,  in  September,  1895.  At  the  end  of  an  unusually  long  hot  summer,  a 
large  portion  of  the  Altels  glacier  and  snow-field  slid  down  bodily,  and  carried  with 
it  a  quantity  of  stones  and  d^is.  The  avalanche  covered  an  area  of  above  a  square 
kilometre,  and  killed  several  men  and  above  100  cattle.  The  Altels  is  beyond  the 
right  of  the  plate,  and  the  trees  which  were  outside  the  area  covered  by^the  avalanche 
itself  were  overthrown  by  the  blast  of  air  which  accompanied  it.  They  all  point 
radially  away  from  the  Altels.  A  few  to  the  left  were  protected  by  the  hillock,  and 
escaped. 


In  opening  the  meeting,  the  President  made  the  following  remarks :  The 
meeting  is  probably  aware  that  the  Eoyal  Society  commissioned  two  scientific 
gentlemen,  Dr.  Tempest  Anderson  and  Dr.  Flett,  to  proceed  to  the  West  Indies 
and  investigate  the  causes  and  effects  of  the  recent  volcanic  eruptions  in  St. 
Vincent  and  Martinique.  They  have  already  reported  to  the  Eoyal  Society,  but 
Dr.  Tempest  Anderson  has  been  bo  good  as  to  prepare  a  paper  for  us,  mainly 
treating  the  subject  from  a  geographical  point  of  view,  with  regard  to  the  geo- 
graphical effects  of  the  eruptions.  I  will  now  ask  Dr.  Tempest  Anderson  to 
address  the  meeting. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 
Dr.  Flett  :  Dr.  Tempest  Anderson  has  asked  me  to  say  a  few  words  to  you 
regarding  the  map  of  the  Caribbean  region,  and  regarding  the  nature  of  the 
geographical  changes  which  have  taken  place  in  St.  Vincent  and  Martinique. 
Some  of  you  have  already  seen  this  map.  It  shows  the  chain  of  volcanoes  of  the 
Antilles,  and  those  which  are  at  present  in  eruption.  We  had  in  Guatemala,  in  April, 
a  very  powerful  earthquake,  and  since  we  have  had  volcanic  eruptions  which  have 
devastated  a  considerable  part  of  that  country.  The  photographs  Dr.  Tempest 
Anderson  has  shown  will  explain  the  nature  of  the  gecgrapbical  changes  which  had 
taken  place  in  St.  Vincent  before  we  got  there.  But  you  must  remember  that,  since 
we  left,  important  eruptions  have  taken  place,  and  changes  are  going  on  in  that 
country  at  an  almost  unexampled  rate.  Vast  quantities  of  material  are  poured 
out  of  the  volcanoes  in  the  course  of  a  few  hours,  and  then  with  great  rapidity  the 
tropical  rains  wash  them  into  the  sea.  There  has  been  considerable  devastation 
since  we  were  there,  and  the  whole  north  end  of  Martinique  has,  by  the  order  Of  the 
governor,  been  recently  evacuated.     French  scientific  men  are  now  resident  in 
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Martinique,  and  they  have  erected  an  observatory  a  little  west  of  Carbet,  from 
which  the  changes  in  the  mountain  are  constantly  recorded.  We  have  many 
correspondents,  including  Mr.  McDonald,  Mr.  Powell,  Major  Hodder,  and  many 
others,  in  St.  Vincent  and  St.  Lncia,  and  they  have  sent  letters  and  photo- 
graphs which  show  the  nature  of  the  changes  that  are  going  on.  There  was  a 
great  eruption  in  St.  Vincent  on  October  15,  and  there  was  another  in  November. 
Since  then  the  crater  has  been  visited,  and  it  was  found  that  the  lakes  were 
replaced  by  masses  of  sand.  The  crater  has  been  somewhat  enlarged.  The  water 
gathering  within  the  crater  has  now  converted  it  into  a  lake  of  boiling  mud.  The 
most  remarkable  change  on  Pelee  is  that  recently  described  by  Prof.  Lacrois,  of 
the  French  Scientific  Commission.  I  have  had  letters  from  St.  Lucia  describing 
the  gradual  growth  of  a  new  volcanic  cone,  which  got  higher  every^  day  and 
finally  overtopped  the  rim  of  the  crater.  When  we  were  there  we  could  see  that 
cone,  coated  apparently  with  large  stones,  in  the  fissure  which  faces  the  harbour  of 
St.  Pierre,  snd  at  night  the  cone  could  be  seen  to  be  red  hot.  Prof.  Lacroix  and 
the  French  scientists  have  been  there  again  within  the  last  few  weeks,  and  they 
find  that  this  new  cone,  which  is  building  itself  up  within  the  crater,  has  a  most 
remarkable  structure ;  it  seems  to  be  a  pillar  of  solid  lava.  E^ery  now  and  then 
pieces  break  off  from  the  surface,  and  then  they  roll  down  into  the  interior  of  the 
crater  floor,  and  expose  the  bright  red  surface  of  the  lava  column.  This  shows 
that  the  volcanic  magma  within  the  volcano  of  Martinique  is  highly  viscous,  and, 
in  fact,  has  nearly  consolidated.  So  that,  in  addition  to  the  strange  black  cloud, 
we  have  this  curious  block  of  lava,  which  has  risen  right  up  in  the  centre  of  the 
old  crater  pit  to  a  height  of  at  least  900  feet. 

Prof.  BoNNEY :  I  am  sure  you  will  all  agree  that  the  Royal  Society  was 
particularly  fortunate  in  the  two  gentlemen  whom  it  obtained  as  its  commissioners. 
Dr.  Tempest  Anderson  not  only,  as  you  have  seen,  is  a  most  admirable  photographer, 
but  I  suppose  he  has  made  a  greater  number  of  clinical  examinations  of  volcanoes 
than  any  other  man.  Again,  be  helped  to  remove  one  very  serious  difficulty  that 
every  scientific  society  feels — that  is  to  say,  the  question  of  expense — ^and  he  did 
this  by  volunteering  most  liberally  to  go  at  his  own  charges.  Again,  it  was  great 
good  fortune  obtaining  the  services  of  Dr.  Flett,  because  he  has  already  made  a 
reputation  among  petrologists  that  any  man  twice  his  age  might  be  happy  to  have 
won.  These  eruptions  are  not  only  of  great  pathos,  but  also  of  great  scientific 
interest.  We  have  heard,  from  what  Dr.  Tempest  Anderson  and  Dr.  Flett  have 
said,  that  they  teach  us  one  very  great  lesson,  and  that  is  how  much  more  rapidly 
sometimes  both  accumulation  and  denudation,  and  particularly  denudation  of 
loose  materials^  may  be  carried  on.  That  is  a  valuable  lesson,  because  perhaps 
in  this  easy-going  country  we  are  apt  to  fall  into  habits  of  thought  which  are  too 
monotonous.  I  am  not  quite  sure  whether  some  of  our  English  geologists  are 
not  sometimes  too  strictly  uniformitarian.  Perhaps  some  of  you  have  been  to  the 
Brohl-thal,  and,  if  so,  you  will  remember  the  masses  of  trass  partly  choking  up  the 
valley.  I  have  always  been  puzzled  to  know  how  any  ordioary  flood  could  have 
brought  the  deposit  there.  This  may  have  come  down  as  the  volcanic  mud  came 
down  the  llabaka  river,  and  have  been  to  a  large  extent  cleaned  away  again. 
Besides  that,  there  are  points  that  were  only  touched  upon.  I  hoped  that  we 
should  have  heard  something  more  from  Dr.  Flett  this  evening  of  the  peculiar 
character  of  that  explosive  avalanche.  He  thinks — and  it  appears  to  me  the  best 
explanation  offered — it  is  due  to  the  crystallization  of  a  number  of  minute 
minerals  in  the  molten  stuff,  which  was  already  rather  saturated  with  superheated 
water.  In  the  process  of  crystallization  the  water  is  thrown,  as  it  were,  out  of  the 
mineral  as  it  forms.    Now,  if  one-third  of  a  mass  of  magma  ciystallizes,  there  will 
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be  in  the  remainiDg  part  just  half  as  much  water  as  there  was  before,  so  that  if  the 
material  then  had  the  pressure  diminiBhed,  the  water  would  begin  to  separate 
as  a  gap.  These  little  crystals  scattered  throughout  the  mass  would  make  every 
one  a  locus,  as  it  were,  of  unequal  resistance.  Therefore,  instead  of  getting  a  stony 
froth  as  you  had  in  the  uniform  Erakatoa  magma,  you  would  get  this  stuff  con- 
stantly exploding.  It  would  just  go  shattering  up  as  it  left  the  volcano  like  a 
self-exploding  shell.  That,  I  believe,  is  Dr.  FIett*s  explanation,  and  I  believe  it 
is  the  true  one.  Then  he  pointed  out  there  were  other  explosions  of  the  volcanoes 
around  the  Caribbean  sea.  That  is  a  most  fascinating  question,  but  I  am  quite 
sure  that,  at  this  late  hour  of  the  evening,  if  I  were  listening  to  myself  I  should 
be  very  glad  when  I  stopped,  therefore  I  shall  be  tolerant  and  say  no  more  upon 
the  question,  for  if  I  began  I  do  not  know  when  I  should  end. 

Prof.  JuDD  :  I  am  sure  that  I  may  make  the  same  apology  that  the  preceding 
speaker  has  done,  and  that  at  this  late  hour  little  need  be  said.  But  I  cannot 
sit  down  without  calling  attention,  not  to  the  important  Hcientific  details,  which 
would  take  up  too  much  time,  but  to  remind  you  of  those  beautiful  illustrations 
that  we  have  had  put  before  us  by  the  art  of  photography.  Those  of  us  who  have 
tried  to  study  volcanic  phenomena  in  the  pre-photographic  days  will  remember 
that  even  the  most  beautiful  illustrations  published — even  those  of  Sir  William 
Hamilton — mu8t  always  impress  us  as  possibly  being  wanting  in  truthfulness. 
The  great  artist,  in  the  presence  of  those  great  convulsions  of  Nature,  cannot  but 
be  led  astray,  and  we  welcome  the  truthful  representations  which  the  photographer 
gives  us,  which  are  more  accurate  than  those  of  any  artist  can  possibly  be.  I  be- 
lieve it  was  during  the  eruption  of  Vesuvius  in  1872  that  photography  was  first 
applied  to  record  volcanic  phenomena.  Since  that  time  much  has  been  done.  But 
the  best  of  all  that  has  been  done,  I  think  I  may  sav,  without  fear  of  my 
opinion  being  challenged  by  any  one, — the  best  of  all  has  been  done  by  Dr. 
Tempest  Anderson,  who  has  visited  almost  every  accessible  district  with  his  camera. 
How  successful  he  has  been,  how  ably  he  has  done  his  work,  the  pictures  we 
have  all  looked  upon  with  so  much  pleasure  to-night  have  fully  illustrated.  The 
work  that  he  has  done  has  been  so  important  indeed,  that  I  cannot  conceive 
it  can  ever  be  surpassed  until,  if  not  Dr.  Tem]^)est  Anderson  himself,  his  successor 
should  bring  to  this  room  a  succession  of  pictures  taken  at  intervals  of  a  few 
minutes,  and  then  we,  by  the  aid  of  the  cinematograph,  we  could  sit  in  a  room  like 
the  present  and  have  the  whole  volcanic  eruption  passed  before  us  from  beginning 
to  end. 

Prof.  MiLKE :  At  this  late  hour,  the  best  thing  I  can  do  is  hardly  to  say 
anything  at  all.  There  are  so  many  points  that  one  would  like  to  talk  about, 
and  if  one  begins  one  does  not  know  where  one  would  end.  I  think  there  is 
one  thing  about  which  we  are  all  agreed  from  what  we  have  seen  and  heard, 
and  that  is,  during  the  business  hours  of  a  volcano  never  call  upon  it. 

The  President  :  It  remains  for  the  meeting  to  paf  s  a  vote  of  thanks  to  Dr. 
Tempest  Anderson  for  his  most  valuable  paper  so  beautifully  illustrated,  and  to 
Dr.  Flett  for  the  additional  information  of  very  great  interest  that  he  has  given  us. 
1  proi)Ose,  therefore,  that  we  accord  to  Dr.  Tempest  Anderson  and  Dr.  Flett  a  very 
hearty  vote  of  thanks. 

Dr.  Tempest  Anderson  :  Allow  me  to  thank  you  for  the  kind  vote  of  thank t; 
you  have  just  passed  to  me.  Before  I  started,  one  of  my  friends  remarked  to  mo, 
"  You  know,  Anderson,  you  are  sure  to  be  killed,  but  it  will  be  such  a  very  great 
satisfaction  to  you  afterwards  to  think  that  it  was  in  the  cause  of  science.^' 
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TWO  TRIPS  TO  THE  NORTH  OF  CHENG-TU. 

By  R.  LOOEHART  JAOE. 

In  March,  1900,  Dr.  Jack,  aooompanied  by  J.  F.  Morris  and  myself, 
reached  Cheng-tu  by  way  of  Shanghai  and  Chnngking,  to  inquire  into 
the  mineral  resources  of  Seohuan  on  behalf  of  an  English  company. 
From  Cheng-tu  as  a  oentre  we  made  three  trips  before  we  were  com- 
pelled by  the  Boxer  troubles  to  leave  the  country,  and  I  propose  to  give 
a  short  account  and  route  traverse  of  those  portions  of  the  two  northern 
trips  that  do  not  appear  to  have  been  previously  mapped,  though  some 
of  the  country  has  been  already  visited  and  no  doubt  described  by 
missionaries.  The  first  was  to  the  north-north-west  from  Cheng-tu, 
through  Fen-hsien  to  the  monastery  of  Tung-ling-tse,  while  the  second 
was  a  deviation  from  the  round  trip  by  Sungpan,  mapped  by  Captain 
Gill  in  1877. 

In  presenting  the  accompanying  map  I  cannot  lay  claim  to  any 
great  accuracy,  as  my  instruments  consisted  of  a  pocket  compass,  a 
watch  (picked  up  in  Cheug-tu),  and  an  aneroid,  but  the  absence  of  any 
previous  traverse  (to  the  best  of  my  belief)  is  my  excuse.  The  map  is 
of  interest  as  showing  a  portion  of  a  little-known  district,  and  delimit- 
ing approximately  the  north-western  boundary  of  that  area  of  intense 
cultivation,  the  Cheng-tu  Flain. 

Cheng-tu,  our  base,  is  the  capital  of  the  province,  and  is  situated  at 
the  oentre  of  the  plain  to  which  it  gives  its  name.  It  was  first  made 
known  to  Europeans  through  the  description  by  that  famous  Venetian 
Marco  Folo,  who  describes  its  wealth,  and  also  speaks  of  a  "  great  river 
a  good  half-mile  wide."  The  city  is  still  great  and  rich,  but  the  river  has 
sadly  dwindled,  being  probably  the  Min,  which  has  been  split  up  for 
irrigation  purposes,  whenever  it  debouches  on  the  plain  at  Kwan-hsien. 
The  city  is  surrounded  by  a  moat  (now  dry  and  under  cultivation),  and 
a  wall  about  30  feet  high,  of  earth  faced  with  brick,  enclosing  an  area 
of  about  12  square  miles,  and  its  population  is  probably  from  500,000 
to  800,000.  Its  main  streets  are  broad  (about  30  feet),  well  paved  with 
flags,  and  very  free  from  the  unpleasant  odours  so  characteristic  of  most 
Chinese  towns.  Many  of  them  are  ro<|fed  with  mats,  and  flanked  by 
shops  wherein  silks  and  many  articles  of  foreign  manufacture,  such  as 
cottons,  kerosine,  Swiss  milk,  glass-ware,  and  other  commodities  of 
Western  origin,  are  exposed  for  sale.  Silk  is  very  largely  woven  in  the 
city.  Mr.  G.  J.  L.  Litton  states  that  over  3000  looms  are  employed  in 
tho  manufacture  of  crepes,  satins,  brocades,  etc.,  and  the  product 
appears  to  be  very  good  and  cheap. 

Wheel  traffic  in  Sechuan  is  non-existent  as  far  as  I  could  learn, 
except  in  this  city  and  the  surrounding  plain,  where  wheel-barrows 
and  crude  'rickshaws  are  to  be  found ;  both  of  these  are  used  by  the 
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poorer  olosms  as  aids  to  locomotion,  but  the  gentry  invariably  travel  in 
Sedan  obairs,  ofton  aooompanied  by  a  retinue,  bearing  banners  and 
gongs,  that  doea  not  lend  dignity  in  a  Weetemer'a  eyea,  as  it  ia  made 
np  by  impFCMing  the  loafers  and  beggars  who  congregate  at  the  door  of 
every  yamen. 
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Over  fifty  personfl,  attached  to  the  varione  missions,  compose  the 
Earopean  population,  and  their  hospitality  and  semi-Enropean  homes 
form  a  welcome  break  in  the  monotony  of  an  everlasting  sea  of  yellow 
.faces  and  blue  gowns.  In  addition,  one  of  the  missions  maintains  a 
very  serviceable  hospital  of  about  twenty  beds,  which  I  helieve  is  much 
resorted  to  by  the  Chinese.     Finally,  a  home-ltke  touch  is  given  by  the 
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steam-whistle  of  the  Arsenal,  an  establishment  employing  over  600 
hands,  and  containing  much  fine  machinery,  some  of  it  built  locally. 
Ilowever,  it  is  not  employed  to  the  best  advantage,  as  Hotchkiss  gnns 
and  Martini  rifles  are  being  turned  out  side  by  side  with  matchlocks 
and  other  weird  and  wonderful  lethal  weapons. 

On  April  3  we  set  out  for  Tung-ling-tse,  after  engaging  carriers 
through  a  **  coolie  hong,"  an  association  that  contracts  for  all  carriage, 
and  is,  through  its  overseers,  responsible  for  the  safety  of  property 
under  their  charge.  I  may  say  that,  after  warning  our  personal 
"boys"  that  they  would  be  held  responsible  for  any  discrepancies 
between  the  stores  issued  and  used,  we  did  not,  in  several  months' 
travel,  lose  a  jingle  article,  although  most  of  our  things  were  carried 
in  unlocked  baskets.  As  each  man  carries  about  80  lbs.,  for  light 
travelling,  and  the  etiquette  of  China  ordains  that  a  foreigner  must 
travel  in  or  with  an  eight-bearer  chair,  such  as  is  used  by  officialdom, 
if  he  wishes  to  be  in  touch  with  the  officials  of  the  country,  the 
cavalcade  was  an  imposing  one.  Further  dignity  was  given  to  it  by  the 
presence  of  a  Waiyuan,  or  magistrate,  red  umbrella  and  all,  whom  the 
Viceroy  ordered  to  accompany  us,  and  by  a  proclamation  from  the 
Viceroy,  Mining  Commissioner  and  Tartar  General,  which  enjoined  the 
populace  to  be  respectful  to  "  the  strangers  from  afar,"  and  which  was 
|K>sted  on  the  official  notice-boards  ahead  of  us. 

After  leaving  Cheng-tu  by  the  north  gate,  we  proceeded  north-north- 
west over  a  plain  seamed  with  irrigation  channels,  and  covered  with 
pretty  farms  and  numerous  villages  and  towns.  Although  the  roads 
are  crooked,  ill  paved,  and  ofttimes  boggy,  the  streams  are  invariably 
spanned  by  structures  ranging  from  a  flat  stone  slab  to  imposing 
covered  bridges  of  wood  and  masonry.  Single-arch  bridges  are 
frequently  met  with,  built  of  spheroidal  boulders  held  in  place  by 
their  own  weight,  without  mortar  of  any  description.  Similar  structures 
carry  small  mill-houses,  in  which  grinding  stones  2  or  3  feet  in  diameter 
are  actuated  by  an  open  turbine,  driven  by  a  stream  of  water  flowing 
down  an  inclined  trough  and  impinging  on  the  vanes.  For  irrigation 
— and  irrigation  is  universal — the  streams  are  subdivided  in  a 
marvellous  manner,  and  where  the  water  cannot  be  led  by  gravitation, 
either  the  Chinese  chain-pump  is  used,  or,  if  2  or  3  inches  of  head  can  be 
obtained,  large  undershot  water-wheels  slowly  and  noisily  revolve,  and 
raise  the  water  to  the  higher  levels  in  buckets  cut  from  a  length  of 
bamboo  and  afii^ed  to  the  periphery. 

Our  first  day's  march  of  29  miles  by  road  brought  us  to  the  walled 
city  of  Pen-hsien,  which,  as  we  were  informed  by  its  magistrate,  boasts 
an  intramural  population  of  60,000,  and  a  like  number  outside  the  walls. 
We  were  fortunate  in  securing  a  large  and  cleanly  hotel,  poetically 
known  as  the  **  Propitious  Star,"  with  a  handsome  garden  at  the  back 
of  the  official  room.     It  may  be  mentioned  that  there  is  an  inn  in 
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almost  every  village,  or,  failing  that,  a  temple,  where  every  traveller, 
down  to  the  humblest  coolie,  repairs  nightly,  and  for  a  fraction  of  a 
penny  obtains  a  wadded  quilt  from  the  hotel  office,  and  the  right  to  a 
straw  pallet,  a  bunk,  and  hot  water.  Food  also  is  obtainable  at  reason- 
able rates,  and  in  too  many  of  them  dirt  and  other  plagues  are  also  to 
be  had  gratis. 

Our  next  day*8  route  was  across  the  plain  to  the  north-west  till 
noon,  where  we  reached  the  hills  at  Ewang-ko.  Ewang-ko  we  found 
to  be  a  small  straggling  village,  chiefly  remarkable  as  the  head  of  a 
very  complete  system  of  irrigation  canals.  The  Ghian-kiang,  a  river 
about  the  size  of  the  Tay,  flows  over  a  long  weir  which  seems  to  serve 
the  purpose  of  distributing  it  evenly  into  four  channels,  which  im- 
mediately diverge  and  serve  that  portion  of  the  plain  too  high  to  be 
reached  by  the  waters  of  the  Min,  which  are  similarly  split  22  miles  to  the 
west-south-west  at  Kwan-hsien.  A  little  above  the  village  we  crossed 
from  the  right  to  the  left  bank  over  a  handsome  flve-span  suspension 
bridge  of  bamboo  cables  carried  on  masonry  piers.  Some  miles  higher 
we  recrossed,  this  time  over  a  bridge  of  plank  carried  on  piers  of 
bamboo  wickerwork  cylinders  filled  with  shingle,  and  stopped  in  the 
village  of  Shau-ye-tung.  The  river  flats  over  which  we  travelled 
were  for  the  most  part  very  densely  populated  and  closely  cultivated. 
On  the  east  high  mountains  were  visible  carrying  a  light  powdering  of 
snow.  Subsequently  we  met  with  traces  of  snow  at  7000  feet,  but  it 
was  not  met  with  in  any  quantity  below  8000  feet,  at  which  height  at 
least  I  am  inclined  to  estimate  this  range. 

Arriving  at  Tung-ling-tse  monastery  (3900  feet),  we  made  it  our 
headquarters  while  we  looked  at  various  mining  shows  in  the  neigh- 
bourhood. We  were  obliged,  for  want  of  accommodation,  to  camp  in 
tents,  as  our  men  filled  the  temple.  Tents,  though  a  very  great 
improvement  upon  the  general  run  of  hotels,  unfortunately  cannot  be 
used  much  in  the  densely  populated  districts,  where  the  sub-aqueous 
cultivation  of  rice  leaves  no  room  for  them ;  but  in  the  hills,  where  the 
only  accommodation  is  poor  and  needed  by  the  men,  they  are  a  very 
great  comfort  and  convenience.  From  this  camp  as  a  centre  we  made 
several  excursions,  short  in  mileage,  but  long  in  difficulty.  The  first 
was  up  the  mountain-side  about  2000  feet,  and  our  magistrate  afibrded 
us  an  opportunity  of  seeing  a  Chinese  official  mountaineering.  He  did 
it  on  a  coolie's  back — 2000  feet  up  a  mountain  path  frequently  cut 
into  steps  to  give  a  foothold.  Subsequently  we  inveigled  him  into  an 
ascent  of  2500  feet  on  his  own  legs,  but  the  effort  nearly  killed  him, 
and  he  had  to  be  carried  down.  Afterwards  he  plaintively  remarked 
"  that  Chinese  gentlemen  are  never  taught  to  walk."  On  this  trip  a 
large  number  of  apes  about  the  size  of  collie  dogs  were  seen.  Norris 
and  I  also  tried  to  reach  a  mine  to  the  north,  but  failed  owing  to  heavy 
snow-drifts  on  a  dangerous  road.  From  7000  to  10,000  feet  we  saw 
No.  III.— Mabch,  1903.]  u 
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but  little  of  the  oonntry,  as  dense  olouds  shrouded  the  hills.  At  this 
latter  height  we  oamped  for  the  night,  the  weather  being  surprisingly 
mild.  Next  morning  we  made  a  further  4  miles,  with  much  heavy 
snow  on  all  slopes  with  a  northerly  aspect,  and  an  exciting  descent  of 
about  40  feet  along  a  notched  log  thrown  diagonally  across  a  cliff  some 
hundreds  of  feet  high.  Our  guide  did  not  seem  to  mind  it,  but  the 
rest  of  us  did.  Grossing  a  pass  of  11,250  feet,  we  started  to  descend 
into  a  valley ;  but  the  southern  side  being  very  steep  and  covered  with 
several  feet  of  loose  snow,  our  guide  gave  up  as  lost  within  a  mile  of 
our  objective.  Tigers  and  yaks  were  reported  to  inhabit  the  moun- 
tains, but  we  only  saw  the  tracks  of  deer  and  a  big  dog-like  track.  As 
just  previous  to  our  noticing  the  latter,  our  military  escort  had  insisted 
that  we  should  go  ahead  with  our  revolvers  to  protect  them  from  tigers, 
we  did  not  think  it  advisable  to  ask  their  opinion  as  to  its  origin,  as 
we  wished  to  go  on  further.  Descending  the  valley  of  the  Chian 
kiang  from  Tung-ling-tse,  we  ascended  two  tributary  streams  on  the 
right  bank.  The  largest  of  these,  the  Pei-shewi-ho,  is  just  a  rift  in 
the  mountains,  and  no  cultivation  is  possible — a  marked  contrast  to  the 
valley  of  the  main  stream.  Betuming  on  our  tracks,  we  reached 
Cheng-tu  on  the  15th,  and  made  the  necessary  arrangements  for  a  six 
weeks'  trip  to  the  north,  mostly  by  way  of  Captain  Gill's  routa  As 
Captain  Gill  mapped  with  greater  accuracy  than  I  was  able  to,  only 
the  deviation  from  his  route  is  shown. 

On  April  26  we  left  the  main  Pekin  road,  at  Tse-te-chau,  some 
19  miles  north-north-east  of  Cheng-tu,  and  then  proceeded  N.  28°  W. 
until  we  reached  the  town  of  Shi-fung-hsien.  Between  this  town  and 
Mien-chau  we  crossed  the  boulder-strewn  bed  of  a  river,  about  half  a 
mile  wide,  which  must  undoubtedly  be  that  crossed  by  Gill  10  miles  to 
the  east-south-east.  Shortly  after  crossing  this  stream  the  hills  border- 
ing the  plain  were  noticed  about  10  miles  off,  with  a  gap  from  which 
one  branch  of  the  stream  evidently  flows.  As  for  the  other  streams 
which  cross  the  route  between  Cheng-tu  and  Chi-shwei-ho,  although  a 
good  idea  can  be  formed  as  to  where  they  leave  the  bills,  it  is  impossible 
to  give  their  eastward  direction,  as  they  are  so  completely  split  up  and 
trained  to  serve  the  needs  of  man,  that  it  is  often  uncertain  whether  it 
is  a  natural  stream  or  a  canal  that  crosses  the  road.  Mien-cbau  is  a 
large  city  enclosed  by  a  strong  wall  and  moat.  What  the  population 
was  we  did  not  hear;  but  if  Pen-hsien  contains  60,000,  I  should  say 
this  city  should  contain  about  100,000.  Its  industries  are  paper-making 
and  tobacco,  a,^d  as  it  is  reached  by  boats,  it  is  also  of  importance  as 
a  distributing  centre. 

After  leaving  Mien-chau,  the  edge  of  the  plain  lies  about  4  miles 
west  of  the  road  until  4  miles  past  Chi-shwei-ho,  where  the  road  crosses 
a  low  pass  in  the  foothills  and  runs  down  a  small  river  to  An-hsien. 
The  whole  plain  from  Cheng-tu  to  these  foothills  was  a  scene  of  inde- 
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soribable  beanty,  the  fields  being  one  mass  of  brilliant  colour  with  huge 
poppies  of  every  possible  tint,  broken  only  by  the  green  of  groves  of 
bamboo,  poplar,  and  willow  surrounding  the  white- walled,  blaok-roofed 
farm  steadings.  The  amount  of  opium  produced  must  be  enormous. 
By  the  courtesy  of  the  officials  at  An-hsien,  we  were  put  up  in  the 
Cantonese  Guildhall,  or  club-house,  just  outside  the  city.  This  was  a 
beautiful  little  place,  with  gardens,  groves,  and  rookeries,  and  a  couple 
of  very  clean  and  pleasant  summer-houses.  An-hsien  is  a  station  of 
the  Church  Missionary  Society,  five  missionaries  being  there;  while 
two  ladies  are  stationed  at  Shih-chuen,  further  to  the  north-west.  To 
the  north  of  the  town  there  is  a  very  fine  wing  dam  about  half  a  mile 
long  and  10  to  14  feet  high,  of  solid  concrete,  built  to  keep  the  river 
from  flooding  the  town.  After  a  day's  delay  we  proceeded  to  run  the 
river  up  to  reach  Shih-chuen.  Two  miles  from  An-hsien  we  crossed 
it  by  a  long  three-span  bridge  of  wrought-iron  chains,  with  planks  laid 
across  them  for  a  decking,  forming  a  light  and  elegant  structure. 
From  Li-ko-ping  we  followed  up  the  main  stream  for  12  miles,  and,  then 
returning,  crossed  over  a  pass  (2930  feet)  and  descended  to  Chusan 
(2300  feet),  on  the  right  bank  of  the  Shih-chuen  river,  and  camped. 

From  Chusan  to  Shih-ohuen-bsien  is  a  good  day's  march,  the  road 
being  very  hilly  and  rough.  Just  before  entering  the  town  the  river 
is  crossed  by  a  bamboo  suspension  bridge  of  240  feet  span,  built  of 
plaited  bamboo  cables,  each  as  big  as  a  man's  thigh.  Eight  of  these 
support  a  wicker  floor,  and  two  on  either  side  form  side  chains.  Though 
the  bridge  sways  considerably,  ponies  are  always  being  ridden  across 
it,  so  it  must  have  ample  strength.  The  cables  are  strained  by  big 
capstans  on  either  bank,  and  the  whole  bridge  is,  I  am  informed,, 
renewed  at  intervals  of  about  three  years — no  small  tax  on  a  town  of 
10,000  inhabitants  at  the  outside.  Excursions  up  the  two  branches, 
of  the  river  gave  their  courses  for  a  few  miles,  but  when  we  left  them 
they  were  still  of  very  considerable  volume.  They  are  crossed  when 
required  by  the  "  single-rope  "  bridge,  which  is  common  in  Tibet.  Tho 
river  is  tumultuous  and  full  of  rapids,  rendering  it  quite  unfit  for 
navigation  until  Tung-ko  is  reached. 

After  returning  to  Chusan  we  made  east,  rising  to  4930  feet  in 
3  miles,  before  descending  gradually  to  Tung-ko  (2110  feet),  a  large 
village  on  the  right  bank  of  the  Shih-chuen  river,  which  reappears 
from  the  north.  From  here  the  road  runs  generally  east-north-east 
through  low  hills,  partially  cultivated,  till  it  reaches  a  large  river, 
which  I  have  been  unable  to  identify  with  any  on  Captain  Gill's  route. 
Boats  are  to  be  seen  on  it.  Five  miles  further  brought  us  to  Chiang- 
yu-hsien,  where  we  rejoined  Gill's  route. 

One  of  the  most  conspicuous  traits  of  the  Chinese  of  the  plain  is 
their  aversion  to  cold  drinks.  Every  mile  or  two,  and  on  main  roads 
every  few  hundred  yards,  tea-honses  are  to  be  found  where  the  thirsty 
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wayfarer,  on  payment  of  about  a  quarter  of  a  farthing,  oan  obtain  a 
basin  with  a  few  tea-leaves  in  it  and  as  much  boiling  water  as  he  oares 
to  drink.  Sometimes  the  tea  is  absent,  but  no  matter — you  drink  the 
boiling  water.  This  custom  is  universal :  I  do  not  think  I  ever  saw 
one  of  them  drink  cold  water,  and  they  have  even  tried  to  dissuade  me 
from  drinking  of  a  mountain  torrent  far  above  all  habitation.  Cer- 
tainly upon  the  plain,  where  the  land  is  heavily  manured,  and  all  the 
water  has  been  used  for  irrigation  somewhere  or  other,  it  would  be 
simply  suicidal  to  touch  unboiled  water,  and  no  doubt  the  natives  have 
learned  the  lesson  from  experience.  As  an  example,  I  have  even  seen 
the  village  water-supply  taken  out  of  one  end  of  a  rice-field  while  the 
village  sewage  was  being  emptied  into  the  other. 

In  conclusion,  I  can  only  say  that  the  district  described  is  one  of 
the  greatest  interest  to  the  traveller,  not  only  for  the  fine  scenery  of 
the  surrounding  hills  and  the  beauty  of  the  plain,  but — and  chiefly,  to 
my  mind — as  an  example  of  what  can  be  done  with  a  systematic  and 
complete  system  of  irrigation,  and  the  most  intense  cultivation  pro- 
bably in  the  world,  to  carry  a  teeming  population  scrupulously  careful 
to  return  to  the  soil  everything  that  can  be  given  it,  and  the  reward  is 
six  crops  a  year  according  to  Chinese  information.  The  prevalent  crops 
we  saw  were:  March  17,  rape  in  flower  and  pod;  April  25,  poppy; 
May  31,  tobacco ;  June  20,  rice  being  planted  out.  I  can  quite  believe 
the  statement  that  another  crop  of  rice  and  a  sixth  crop  is  raised. 
These  appeared  to  be  the  main  crops,  but  wheat,  barley,  buckwheat, 
saffron,  beans,  cabbage,  egg-plant,  and  others  of  lesser  importance  were 
also  to  be  seen.  Unfortunately,  as  we  did  not  see  the  same  fields 
carrying  these  crops  in  succession,  proof  is  lacking,  but  each  trip  was 
through  one  main  crop.  Most  of  the  main  crops  are  raised  in  seed-beds, 
and  immediately  the  residue  of  the  last  crop  is  ploughed  in,  the  seed- 
lings are  planted  out.  For  example,  the  rice  is  about  a  foot  high  when 
planted  out  stalk  by  stalk  into  the  paddy-fields.  The  labour,  of  course, 
is  enormous,  but  the  result  is  that  4,000,000  people  live  on  a  plain  of 
perhaps  3000  square  miles. 


•THE  TANGANYIKA  PROBLEM.'* 

The  contents  of  this  volume  are  zoological  and  geological,  but  the 
principal  questions  under  consideration  are  of  geographical  importance. 
These  questions  are :  the  physical  geography  of  Central  Africa  in  past 
times,  and  the  distribution,  past  and  present,  of  the  animals  inhabiting 


*  *  The  Tanganyika  Problem  :  an  Account  of  the  Besearches  undertaken  concerning 
the  Existence  of  Marine  Animals  in  Central  Africa.'  By  J.  £.  S.  Moore,  f.b.g.8.  Hnrst 
&.Blackett,  Ltd. 


•THE  TANGANYIKA  PROBLEM.'  289 

the  lakes  and  rivers  of  that  region.  The  problem  to  be  solved  was  the 
occurrence  in  Lake  Tanganyika  of  certain  shells  and  a  jelly-fish 
belonging  to  types  supposed  to  be  exclusively  marine. 

For  the  solution  of  this  problem  and  for  inquiries  into  the  geography, 
geology,  and  zoology  of  the  lake  region  in  Central  Africa,  two  expedi- 
tions in  succession  under  Mr.  Moore's  charge  were  dispatched  to  Lake 
Tanganyika  and  some  other  Central  African  lakes.  Both  of  these 
expeditions  have  been  fully  described  in  the  Geographical  Journal,  and 
it  will  suffice  in  the  present  case  to  notice  briefly  the  scientific  results  as 
presented  in  the  present  volume. 

Mr.  Moore's  task  has  been  successfully  achieved.  Whether  his 
conclusions  be  accepted  or  not,  there  can  be  no  doubt  of  the  thoroughness 
of  his  work.  The  fact  that  he  has,  as  he  states,  added  two  hundred  new 
species  to  the  fauna  of  Central  African  lakes,  shows  how  extensively  he 
must  have  collected,  and  he  has  himself  investigated  the  anatomy  of  the 
moUusca  and  of  some  other  invertebrates.  There  are  but  few  travellers, 
even  at  the  present  day,  who  have  the  anatomical  and  zoological  know- 
ledge which  have  been  employed  in  the  investigation  of  the  Tanganyika 
fauna.  Mr.  Moore  has  also,  with  the  assistance  of  Mr.  Fergusson,  been 
able  to  add  considerably  to  our  knowledge  of  the  geology  of  the  African 
lake  region. 

The  results  of  the  Tanganyikan  exploration  may  be  divided  into  two 
series  :  those  which  are  mainly  geological,  and  those  which  relate  to  the 
distribution  of  animal  life.  The  two  are  closely  connected,  but  as  they 
are  the  subjects  of  different  chapters  in  the  present  work,  they  may  be 
noticed  separately. 

The  principal  great  systems  of  rocks  in  the  lake  region  of  Central 
Africa  are  stated  by  Mr.  Moore  to  be,  in  descending  order — 

1.  African  lake  pleistocenes. 

2.  Drummond's  beds :  sandstones  and  shells  of  approximately  Triassic 
age. 

3.  Old  African  sandstones :  sandstones  and  shales,  unfossiliferous,  of 
great  thickness  and  of  unknown  age. 

4.  Crystalline  formations :  schist,  gneiss,  granite,  etc. 

This  succession,  if  the  subrecent  lake-beds  be  neglected,  is  in  the  main 
similar  to  that  found  in  South  Africa  and  in  the  peninsula  of  India,  the 
Drummond's  beds  being  apparently  the  equivalents  of  the  Karoos  and 
Gondwdnas,  whilst  the  old  African  sandstones  may  possibly  represent 
the  Table  mountain  sandstones  of  South  Africa  and  the  Yindhyans  of 
India.  The  older  series  has  hitherto  proved  unfossiliferous,  and  its 
origin  is  obscure.  It  is  commonly  supposed  to  be  of  marine  origin,  but  in 
the  absence  of  fossils  proof  is  wanting  that  the  ancient  sandstones  and 
shales  were  formed  in  seas  or  oceans  like  those  of  the  present  day. 

The  occurrence  in  the  Drummond's  beds  of  ganoid  fishes  and  of 
bivalve  mollusca  related  to  those  found  in  Lake  Tanganyika,  together 
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with  the  reported  discovery  of  an  echinoderm  near  Lake  Nyasa,  is 
regarded  by  Mr.  Moore  (p.  72)  as  evidence  that  the  strata  are  of  marine 
origin.  The  bivalve  shells  of  Tanganyika  are,  however,  of  exclusively 
fresh-water  types,  as  are  the  ganoid  fishes  also  (there  is  no  reason  why  some 
Triassic  ganoids  may  not  have  lived  in  fresh  water),  and  the  echinoderm 
noticed  by  Dr.  Gregory  was  of  doubtful  origin  and  of  Oliocene  age,  so 
that  it  clearly  could  not  have  come  from  the  Drummond's  beds.  The  view 
that  these  rocks  are  of  marine  origin  cannot  be  regarded,  on  the  evidence 
brought  forward,  as  even  probable.  It  is  more  likely  that,  as  in  the  case 
of  their  South  African  representatives,  they  are  of  fresh-water  origin  and 
very  largely  fluviatile. 

The  point  would  have  been  hardly  worth  mentioning  but  for  the 
circumstance  that  Mr.  Moore  has  prominently  attacked  what  he  terms 
(p.  X.)  "  Murchison's  erroneous  hypothesis  concerning  African  stability." 
If,  however,  the  strata  here  termed  Drummond's  beds  are  of  inland 
origin,  Murchison's  views  are  not  very  far  wrong,  and  the  theory  that 
Central  Africa  is  part  of  an  ancient  land  area  is  greatly  strengthened. 
It  is  true  that  Mr.  Moore's  criticism  is  chiefly  put  forward  in  opposition 
to  the  idea  that  no  mountain  ridges  have  been  formed  in  Africa  since 
Mesozoic  times ;  but  that  changes  may  have  taken  place  in  parts  of  the 
area  was  fully  admitted  by  Murchison  {Jour,  Boy.  Oeogr.  Soc.^  vol. 
xxii,  1862,  p.  123). 

The  principal  geological  question  to  which  attention  was  directed  in 
connection  with  the  Tanganyika  problem  was  the  origin  of  the  lake 
area.  This  is  thus  explained.  At  a  period  subsequent  to  the  formation 
of  the  Drummond's  beds,  but  not  clearly  determinable,  a  great  change 
in  the  physical  geography  of  Central  Africa  commenced,  and  has  con- 
tinued to  the  present  day,  resulting  in  the  elevation  of  a  meridional 
axis  extending  from  the  Nile  to  the  ZambezL  For  this  axis,  which 
culminates  in  Ruwenzori,  Mr.  Moore  proposes  the  name  of  the  *'  Qreat 
Central  Range."  In  this  tract  of  elevated  ground,  the  "  Graben "  of 
Suess  and  "  Rift-valleys "  of  Gregory  and  other  writers,  for  which  is 
proposed  the  new  name  of  "  Eurycolpic  folds,''  have  been  formed  as  a 
result  of  the  general  folding  from  lateral  pressure.  It  is  shown  that 
these  valleys  are  not  simply  meridional,  but  that  they  branch  and 
intersect  each  other  in  places,  and  Mr.  Moore  is  inclined  to  compare 
them  to  the  equatorial  canal-sj'stem  of  Mars  rather  than  to  the  rifts  on 
the  Moon's  surface. 

It  is  doubtful  whether  the  new  term,  "eurycolpic  fold,"  is  an 
improvement  on  "  rift-valley  "  (trough  valley  would  have  been  better), 
for  these  remarkable  features  are  not,  strictly  speaking,  folds,  but 
longitudinal  blocks  let  down  by  trough  faults,  and  they  are  not  always 
"  eurycolpic "  (broad  bosomed),  some  being  comparatively  of  no  great 
breadth.  Unfortunately,  the  difficulty  of  accounting  for  these  valleys 
is  not  removed  by  renaming  them. 
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In  the  bottom  of  these  curious  troughs  voloanio  cones  are  of  eome- 
what  frequent  occurrence,  and  testify  to  the  immense  pressure  accom- 
panying the  dislocations  that  have  taken  place.  One  of  the  volcanic 
areas,  that  of  the  Mfumbiro  mountains,  north  of  Lake  Kivu,  received 
especial  attention,  for  it  forms  the  water-parting  between  the  Congo 
and  Nile  drainage  areas.  It  is  shown  that,  previously  to  the  eruptions 
to  which  the  Mfumbiro  cones  are  due,  the  water  of  Lake  Kivu,  south  of 
them,  drained  northward  to  the  Albert  Edward  Nyanza  and  Albert 
Nyanza,  which  occupy  the  northern  extension  of  the  Tanganyikan 
trough,  and  that  the  present  drainage  of  Kivu  to  the  southward  into 
Tanganyika  by  the  Russisi  river  is  due  to  the  dam  formed  by  the 
volcanic  accumulations. 

In  several  places  Mr.  Moore  calls  attention  to  evidence  showing  how 
recent  some  of  the  dislocations  must  be  to  which  the  valley  troughs  are 
due.  It  is  clear  that  if  the  cliflfe  bordering  the  valleys  were  not  of  very 
recent  geological  date,  they  would  have  been  destroyed  by  the  action 
of  denudation. 

Turning  now  to  the  biological  questions  involved  in  the  Tanganyika 
problem,  we  enter  upon  debatable  ground.  The  preliminary  question 
as  to  whether  the  marine  tjpes  were  confined  to  Lake  Tanganyika  or 
whether  representatives  were  to  be  found  in  other  inland  waters  has 
been  decided.  An  examination  of  the  fauna  found  in  the  numerous 
lakes  of  Central  Africa,  from  Rudolf  and  Albert  Nyanza  to  Bangweolo, 
Nyasa,  and  Shirwa,  has  shown  that  the  marine  forms  of  mollusca,  or 
'*  halolimnic  types,"  as  they  are  termed  by  Mr.  Moore,  are  confined  to 
Tanganyika.  The  absence  of  these  shells  from  Kivu,  Albert  Edward, 
and  Albert,  to  the  north  of  Tanganyika,  is  opposed  to  a  theory. once 
suggested — that  the  marine  forms  found  their  way  into  Tanganyika 
from  the  Red  sea. 

The  explanation  of  the  Tanganyika  problem  offered  by  Mr.  Moore 
is  the  following :  The  fauna  of  the  lake  is  twofold,  an  ordinary  fresh- 
water fauna  consisting  of  genera  of  fish,  mollusca,  etc.,  common  to  other 
African  lakes,  and  in  most  cases  of  wide  distribution,  and  the  **  halo- 
limnic'' group.  The  latter  are  regarded  as  the  original  inhabitants, 
and  the  ordinary  fresh- water  forms  are  of  more  recent  introduction. 
The  **  halolimnio  *'  mollusca  belong  to  fourteen  genera,  all  univalves, 
and  of  these  no  less  than  eight  so  closely  resemble  forms  found  fossil  in 
the  Jurassic  rooks  of  Western  Europe,  that  there  is  good  reason  to  regard 
them  as  descendants  of  the  same  or  similar  species.  It  must  be  remem- 
bered that  evidence  of  this  kind  is  accumulative,  the  resemblance  of  one 
or  two  shells  might  be  due  to  accidental  similarity,  but  it  is  very  ques- 
tionable whether  the  numerous  instances  here  described  and  illustrated 
by  excellent  figures  of  the  modem  and  ancient  forms  side  by  side  can 
be  attributed  to  fortuitous  resemblance.  The" halolimnic  fauna  is  there- 
fore regarded  as  derived  from  marine  organisms  of  Jurassic  age,  and  as 
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the  structare  of  the  animals  is  shown  to  be  of  a  generalized  or  primitive 
type,  it  is  a  reasonable  conclusion  that  these  genera  have  retained  the 
external  and  internal  structure  of  forms  belonging  to  Middle  Mesozoic 
times.  In  retaining  a  structure  less  specialized  than  that  of  their 
nearest  marine  relations,  the  halolimnic  types  of  Tanganyika  agree  with 
most  forms  of  fresh-water  life,  but  they  are  distinguished  by  their  rela- 
tion to  a  fossil  fauna  of  a  definite  geological  age. 

How  these  descendants  of  old  Jurassic  molluscs  found  their  way  into 
Tanganyika  is  not  quite  so  clear,  but  it  is  inferred  that  they  may  have 
inhabited  the  area  of  the  lake  since  this  tract  formed  part  of  a  Jurassic 
sea,  which  is  supposed  to  have  extended  over  the  Congo  basin. 

So  far  as  this  the  views  expressed  in  the  present  work  may  be 
accepted  as  justified  by  the  evidence,  though  some  of  the  data  on  which 
the  former  existence  of  a  marine  area  in  the  Congo  basin  is  inferred  are 
not  convincing.  For  instance,  some  weight  is  attached  to  the  presence 
in  the  present  Congo  estuary  of  a  genus  TympanotomuSt  allied  to  one  of 
the  Tanganyikan  genera.  But  this  same  genus  abounds  on  the  shores 
of  the  Indian  ocean,  and  might  consequently  be  regarded  as  showing 
that  the  Tanganyikan  halolimnic  fauna  is  of  Eastern  origin*. 

The  weakest  point  in  the  connection  between  the  Tanganyikan 
halolimnic  fauna  and  the  Jurassic  marine  fauna  is  that  it  is  confined  to 
univalve  shells  belonging  to  a  single  section.  In  Mr.  Moore's  opinion, 
besides  the  halolimnic  moUusca,  the  prawns,  crabs,  sponges,  jelly-fishes^ 
and  several  of  the  fishes,  the  ganoid  Polypterus,  the  dipnoan  Protopterus, 
some  of  the  CharacinidsB,  and  mo3t  of  the  Cichlidae  (p.  340),  should  be 
included  in  the  halolimnic  group.  So  far  as  some  of  the  invertebrata 
are  concerned,  he  may  be  right,  but  none  of  them  have  the  same  specially 
Jurassic  affinities  as  the  mollusca,  whilst  not  only  are  all  the  fished 
widely  spread  types,  but  the  Cichlidse  in  especial  are  perch-like  forms, 
nothing  resembling  which  is  known  from  Jurassic  rocks,  or  in  any  beds 
older  than  Upper  Cretaceous.  It  is  urged  (p.  340)  that  Tanganyika  is 
the  original  centre  from  which  the  Cichlidse  were  distributed,  firstly, 
because  of  the  number  of  species  occurring  in  the  lake ;  secondly, 
because  of  their  primitive  character.  The  second  argument  may  be  of 
some  importance ;  the  first  is  not,  as  a  single  instance  will  show.  The 
majority  of  living  antelopes  are  African,  but  the  original  source  of  the 
antelopes  was  in  all  probability  in  Europe  and  Asia. 

There  are  some  other  opinions  expressed  in  *  The  Tanganyika 
Problem '  to  which  it  is  desirable  to  call  attention,  because  they  are 
different  from  those  held  by  biologists  generally.  They'  are  found 
in  chapter  ii.  Mr.  Moore  discusses  the  distribution  and  origin  of 
fresh- water  faunas,  and  concludes  (p.  29)  that  they  are  "  chiefly  composed 
of  the  remains  of  a  once  widely  distributed  and  ancient  sea-fauna, 
the  ancestors  of  the  surviving  cDmponents  of  which  were  forced  out  of 
the  ocean  into  the  fresh  waters  of  the  globe  owing  to  a  change  in  the 
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oharaoter  of  the  sea  itself.  This  change  appears  to  have  become  suffi- 
ciently strongly  marked  to  have  produced  an  appreciable  differentiation 
at  a  period  roughly  corresponding  to  the  commencement  of  the  secondary 
rocks.  In  this  matter  it  would  appear  that  assemblages  of  similar 
organisms  have  of  necessity  taken  to  fresh  water  all  over  the  world 
about  the  same  time." 

This  startling  hypothesis  is  a  return  to  the  doctrine  of  the  **  sporadic 
origin"  of  species  and  genera  current  in  pre-Darwinian  times.  The 
whole  subject  of  the  origin  of  fresh- water  faunas  was  discussed  by  Darwin 
in  chapter  xii.  of  the  *  Origin  of  Species,'  and  his  conclusions  are  opposed 
to  those  expressed  in  *  The  Tanganyika  Problem.' 

There  is  one  objection  to  the  hypothesis  of  the  ordinary  fresh-water 
fauna  having  been  derived  from  the  marine  life  of  any  single  geological 
epoch,  which  may  be  mentioned,  because  it  has  a  particular  reference  to 
the  Tangauyikan  fauna.  Mr.  Moore  has  shown  that  near  allies  of 
several  Tanganyikan  halolimnic  shells  are  found  in  Jurassic  strata,  and 
has  inferred  that  the  Jurassic  forms  were  the  ancestors  of  the  recent 
genera.  But  where  is  the  ancient  marine  fauna  from  which  Unio  and 
Corhicula,  Vivipara  and  Melania,  Lymnea  and  PlanorhiSt  are  probably 
derived  ?  The  first  step  towards  establishing  a  common  origin  for  these 
genera  is  to  show  that  a  fauna  once  existed  from  which  all  might  have 
descended. 

The  earliest  strata  in  which  an  assemblage  of  fresh-water  mollusca 
is  found  at  all  nearly  approaching  that  of  the  present  day  is  in  the 
Purbeck  and  Wealden,  Upper  Jurassic  and  Lower  Cretaceous.  Had 
these  forms  established  themselves  in  fresh  waters  about  "  the  com- 
mencement of  the  formation  of  the  secondary  rocks,"  why  are  none  of 
them  found  in  the  Trias,  in  which  there  is  no  lack  of  strata  of  fresh- water 
origin?  It  may  be  added  that,  although  many  fish  are  known  from 
Triassic  rocks,  nothing  resembling  the  commonest  forms  of  fresh- water 
fish-life,  such  as  carps,  siluroids,  and  percoids,  occurs  amongst  them. 

The  opinion  is  expressed  (p.  30)  that  fresh-water  mollusca  have  but 
little  tendency  to  migrate,  and  that  fresh-water  fishes  and  the  more 
active  invertebrata  have  greater  migratory  powers  than  mollusca.  This 
is  opposed  to  the  views  generally  held.  It  is  well  known  how  quickly 
an  artificial  pond,  with  which  no  stream  is  connected,  becomes  stocked 
with  fresh-water  shells,  and  Darwin  and  others  have  shown  how  the 
young  are  transported  by  birds,  whilst  it  is  a  well-known  fact  that  the 
larvae  of  pond-mussels  (Unio)  attach  themselves  to  fishes.  The  specific 
differences  between  the  different  African  lakes,  strongly  and  repeatedly 
insisted  upon  by  Mr.  Moore  as  evidence  of  a  separate  origin  of  the 
mollusca  inhabiting  those  sheets  of  water,  will  not  weigh  much  with 
those  who  know  on  what  trivial  differences  *'  species  "  of  fresh- water 
mollusca  are  founded. 

There  is  one  more  argument  of  Mr.  Moore's  which  must  be  challenged. 
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He  says  (pp.  19,  20),  "  The  distribntion  of  Characinid  fishes  in  the 
Amerioan  and  African  fresh  waters  is  quite  inexplicable  on  any  sup- 
position of  their  having  originated  as  a  relic  fauna  in  some  one  arm  of 
the  sea,  ...  for  there  is  no  evidence  that  there  has  been  any  connection 
between  the  remote  state  (ate)  land  masses  which  these  bodies  now 
inhabit  ...  It  is  the  same  with  the  Cichlidse  and  many  other  forms 
of  fish."  The  view  advocated  is  that  these  African  and  American  fresh- 
water fishes  must  have  originated,  on  both  sides  of  the  Atlantic,  from 
marine  forms  simultaneously,  but  independently.  It  is  sufficient  to  say 
that  no  such  origin  could  account  for  the  distribution  of  Amphisbadnidffi, 
a  family  of  land  lizards,  with  a  similar  distribution  to  that  of  the 
Oichlidffi  and  Characinidse.  Mr.  Moore  cannot  be  acquainted  with  all 
that  has  been  written,  both  by  biologists  and  by  geologists,  as  to  the 
former  land  connection  between  Africa  and  South  America,  a  connection 
which  appears  to  have  existed  during  Jurassic  and  Cretaceous  times,  and 
which  probably  continued  in  the  early  Tertiaries.  The  geological  data  are 
treated  by  Suess  in  the '  Antlitz  der  Ibrde ; '  the  biological,  palseontological, 
and  recent  facts  are  to  be  found  scattered  through  a  number  of  works, 
the  earliest  being  by  the  late  Prof.  Neumayr.  The  principal  data 
known  in  1890  are  contained  in  the  presidential  address  to  the  Geological 
Society  for  that  year,  but  additional  evidence  has  since  been  brought 
forward  by  Gregory,  Beddard,  and  others,  one  of  the  most  recent  con- 
tributions to  the  subject  being  that  of  Dr.  Max  Schoeller,  noticed  in  this 
Journal  for  January,  p.  67.  But  the  facts  are  so  widely  known,  that  it 
is  remarkable  to  find  them,  together  with  those  contained  in  Darwin's 
•  Origin  of  Species,'  completely  ignored  by  a  writer  who  is  propounding 
novel  views  on  the  distribution  of  animals. 

If,  however,  no  favourable  opinion  can  be  expressed  on  some  of 
the  biological  theories  announced  in  '  The  Tanganyika  Problem,'  the 
descriptions  and  figures  of  the  animals  found  are  of  great  merit.  The 
account  of  the  fishes  is  by  Mr.  Boulenger,  and  the  accompanying  figures, 
both  coloured  and  uncoloured,  are  admirably  executed.  The  descriptions 
of  the  moUusca  and  of  the  other  invertebrata  are  by  Mr.  Moore,  and 
form  a  valuable  addition  to  knowledge,  and  the  accompanying  cuts  are 
good.  The  landscapes  in  the  earlier  part  of  the  book  are  less  successful, 
and  it  is  to  be  regretted  that  misprints  are  rather  numerous  throughout. 

W.  T.  B. 


THE  HIGHEST  MOUNTAIN  IN  THE  WORLD. 

By  DOUGLAS  W.  PRESHPIELD. 

Some  years  ago  (in  1886)  I  argued,*  with  a  pertinacity  which  I  am 
afraid  may  have  seemed  presumptuous  to  some  of  my  readers,  against 

♦  Proceedings  of  the  BayoU  Geographiccd  Society,  vol.  viii.  New  Series ;  and  Alpine 
Journal,  vol.  xii. 
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the  oonviotiou  of  the  l&te  General  Walker,  formerly  the  head  of  the 
Indian  Survey,  that  Hermann  Schlagintweit,  together  with  Mr.  Brian 
HodgBOD,  a.  witness  of  great  weight,  and  other  more  recent  Besidents 
in  Nepal,  were  mietaken  in  believing  that  the  snowy  peaks  visible 
to  the  east  from  the  neighbourhood  of  Eatmanda,  and  called 
"  Oanrisankar "  by  the  inhabitants,  in  all  probability  ioolade  the 
triangulated  peak,  29,002  feet,  commonly  known  in  England  as  "Mount 
Everest." 


Major  (now  Colonel)  Waddell,  an  authority  on  these  matters,  ex- 
presses what  I  presume  has  been  the  popular  verdict  on  the  discussion 
in  the  following  terms :  * — 

"On  the  Continent  one  of  the  vague  Indian  mythological  names, 
obtained  by  Schlagintwelt  from  the  Kindooized  Nepalese  of  Ehatmandn, 
for  a  mountain  which  he  supposed  to  be  identical  with  the  Everest  of 
the  Survey,  is  usually  assigned  to  it — namely,  '  Gauri-sankar,'  one  of 
the  titles  of  the  conjugal  Indian  god  Shiva,  the  Destroyer,  and  his  wife. 
But  it  is  not  generally  known  that  the  identity  of  these  two  mouDtains 
has  been  conclusively  disproved  by  General  Walker,  the  late  Surveyor- 
General  of  India,  and  by  Colonel  Tanner,  his  deputy.  Owing  to  the 
onrvature  of  the  Earth,  and  the  interposition  of  other  raogea,  it  is 
-  physically  impossible  to  see  Everest  either  from  Ehatmandn,  or  the 
Eaulia  or  Eakani  peaks,  whence  H.  Sohlagintweit  believed  be  saw  it, 

*  'Among  the  UimalaTOB.'  It;  L.  H.  Waddell.  IBOO.  I  have  not  altered  the 
Bpelllug  of  the  local  nameB  adopted  by  the  author. 
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and  got  his  looal  name,  *  Gaari-sankar/  As  for  Kanchenjunga,  which 
Schlagintweit  says  was  also  visible  from  that  position,  it  is  shown  to 
be  'fully  100  miles  beyond  the  moat  remote  point  visible  from  that 
locality.'  And  Colonel  Tanner  has  directly  proved  that  the  Gaurisan- 
kar  of  Schlagintweit  is  certainly  not  the  Everest  of  the  Survey,  but 
a  much  smaller  and  totally  different  mountain.  He  writes,  'I  have 
now  before  me  the  panoramic  profiles  and  angular  measurements  of 
Major  Wilson,  for  some  time  Resident  in  Nepal,  who  observed  from 
Shoopuri,  a  point  on  the  Eaulia  ridge.  Schlagintweit^s  Gaurisankar, 
the  '*  Everest "  of  successive  political  Residents  in  Nepal,  was  pointed 
out  to  Major  Wilson,  and  from  his  angular  measurements  I  am  able  to 
identify  that  peak  as  No.  XX.,  23,447  feet,  more  than  a  mile  lower  than 
Everest,  and  in  point  of  distance  very  far  short  of  it.' " 

So  far  Colonel  Waddell.  His  assertions  are  convincing  at  first 
sight ;  but  they  do  not  bear  examination.  When  we  refer  to  the  official 
map,  of  which  he  furnishes  a  reproduction,  we  notice  that  there  is 
nothing  in  that  document  to  show  that  it  is  impossible,  either  from  the 
curvature  of  the  Earth  or  the  interposition  of  other  ranges,  separately 
or  combined,  for  the  peak  of  29,002  feet  to  be  seen  at  a  distance  of  105 
to  110  miles  from  a  height  of  7000  to  10,000  feet,  some  7  miles  north  of 
Katmandu.  From  Katmandu  itself  the  great  peak  would  apparently  be 
covered  by  the  peak  XYIII.,  21,957  feet.  But  what  can  be  seen  from 
the  city  itself  never  formed  any  part  of  my  argument. 

In  1886  I  concluded  my  share  in  the  discussion  by  stating  that  it 
must  be  left  for  some  competent  observer  at  Katmandu  to  decide 
whether  the  29,002-feet  peak  is  visible  from  the  hills  in  the  vicinity. 

At  the  end  of  last  year  two  fresh  pieces  of  evidence  turned  up. 
Lieut. -Colonel  Pears,  the  Resident  at  Katmandu,  confirmed  to  me  the 
report  of  his  predecessors  that  the  snows  seen  to  the  east  from  near 
Katmandu  are  locally  called  **  Gaurisankar,"  and  Mrs.  Pears  exhibited 
at  the  Alpine  Club  a  sketch  of  this  range.  The  objection  will,  of 
course,  be  taken  that  this  new  evidence  by  itself  is  only  a  confirmation 
of  the  statement  of  earlier  travellers  that  the  eastern  snows  seen  from 
this  quarter  are  called  Gaurisankar,  and  no  proof  that  the  29,002-feet 
summit  is  one  of  the  peaks  visible.  But  we  have  also,  in  a  German 
work  *  just  published,  a  photograph  of  the  view  of  the  eastern  snows 
from  the  hill  (Kaulia  and  Kakani  are  points  on  the  same  ridge)  visited 
by  Schlagintweit,  with  what  is  obviously  an  enlargement  of  p€u:t 
of  it,  showing  the  principal  group. 

Now,  in  these  photographs,  just  over  the  northern  fiank  of  a  peak 
we  can  hardly  be  wrong  in  recognizing  as  XVIIL,  appears  a  snowy 
mountain,  the  outline  of  which  corresponds  very  closely,  taking  into 
account   the    relative   positions    from    which    the    photographs    were 


*  *  Duroh  Indien  im  yersolilossenen  Land  Kepal.'    By  Dr.  Boeck.     1893. 


THE   NEPAL  PEAKS  FROM    HOOKER'S    CHUNJERMA. 


29.003  faat.  Makalu. 


THE  NEPAL  PEAKS  FROM  SANDAKPHU. 
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obtained,  with  the  outline  of  the  29,002-feet  peak  in  Signor  Sella's 
photograph,  as  seen  from  the  Chunjerma  pass  in  eastern  Nepal.  And 
this  mountain  is,  with  regard  to  peak  XYIII.,  in  the  exact  position 
where  "Mount  Everest"  should  be.  It  may  be,  as  the  surveyors 
insisted,  hidden  from  the  city  by  peak  XVIII.,  but  the  situation  of 
Eakani,  a  few  miles  further  north,  suffices  to  open  it. 

This  summit  was,  we  nnderstand  from  Dr.  Boeck,  pointed  out  to 
him  as  Gaurisankar,  and  he  apparently,  quite  unconscious  both  of  the 
previous  visit  of  his  fellow-countryman  to  the  spot,  and  that  he  is  deal- 
ing with  a  controversial  matter,  congratulates  himself  on  his  accomplish- 
ment of  a  pilgrimage  to  "  Gkurisankar-Everest,  the  highest  mountain  of 
the  Earth." 

It  seems,  therefore,  to  me  that  Dr.  Boeck  has  furnished  some  further 
ground  for  believing  that  Mr.  Hodgson  was  right  after  all,  and  that  the 
summit  known  in  this  country  as  "  Mount  Everest "  does  form  part  of 
the  group  visible  and  known  as  '*  Gaurisankar  "  to  the  natives  of  central 
Nepal.  I  should  add  that  a  summit  apparently  corresponding  in  position 
with  the  peak  XX.  of  the  Survey  is  also  recognizable  in  Dr.  Boeck's 
photograph. 

I  trust  I  have  made  it  clear  that  the  point  I  have  been  arguing 
throughout  is,  whether  the  29,002-feet  peak  is  among  the  snows  visible 
from  Kakani,  and  known  as  Gaurisankar,  and  not,  whether  Schlagint- 
weit,  or  Major  Wilson,  or  other  observers,  have  identified  rightly  the 
particular  summit.  Most  visitors  to  Sikhim,  including  Schlagintweit 
and,  at  one  time,  General  Walker  himself,  mistook  Makalu  for  the 
highest  peak.  This  does  not  affect  the  fact  that  "Mount  Everest"  is 
visible  from  Sandakphu.  Nor  could  the  failure  of  Europeans  at  Kat- 
mandu to  recognize  which  was  the  culminating  point  of  the  group  the 
Nepalese  call  Gaurisankar  prove  that  the  29,002-feet  peak  is  out  of 
sight,  or  is  not  called  Gaurisankar.  An  instance  nearer  home  may 
help  to  make  the  case  more  clear.  On  the  Italian  lakes  the  Saasgrat 
has  been  frequently  mistaken  for  Monte  Rosa.  No  one  would  argue  on 
this  account  that  Monte  Rosa  is  invisible,  or  has  not  the  best  right  to 
its  name.  The  reason  for  which  the  surveyors  argued  so  strenuously 
forty-five  years  ago  that  the  29,002-feet  peak  cannot  be  the  Gaurisankar 
of  Nepal  was,  of  course,  that  their  chief's  proceeding  in  giving  the 
mountain  an  English  name  was  excused,  or  justified,  at  the  time  by  the 
assertion  that  it  had  no  local  or  native  name.  We  have  now  got  two 
native  names,  the  Indian  name  Gaurisankar  and  the  Tibetan  name 
Chomokankar,  long  ago  brought  forward  by  Chandra  Das,  and,  though 
never,  so  far  as  I  know,  seriously  disputed,  generally  ignored,  until 
Colonel  Waddell  brought  it  into  prominence.  Personally  I  should  like 
to  see  Gaurisankar  win  the  day. 

The  illustration  in  the  text  is  taken  from  Dr.  Boeck's  photograph. 
The  two  photographic  plates  show  the  aspect  of  Mapalu  and  the 
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So  &r  as  I  know,  this  is  the  ontf  emptrioal  fact  npon  which  the  theory  is 
foimded ;  but,  on  the  other  hand,  it  should  be  said  that  It  is  not  prored  that  the 
surface  wind  at  the  Azores  is  the  prolongation  of  the  antitrade.  When  the  centre 
of  the  barometric  maximum  shifts  to  the  south,  the  south-wesi  wind  also  moves 
to  lower  latitudes,  and  ss  the  antitrade  sinks  near  the  centre  at  the  nme  time,  it 
probably  most  be  at  a  lower  lerel  on  the  peak  when  the  centra  is  approaching. 
But,  as  already  stated,  it  is  not  certain  that  the  antitrade  reaches  the  surface  of  the 
ocean  north  of  this  centre  of  high  pressure. 

Anxrtaiiud  FacU. — Our  knowledge  is  Tery  limited.  We  know  that  the  anti- 
trade exists  orer  the  trades,  at  least  In  the  North  Atlantic  and  at  the  Sandwich 
islands,  bnt  no  one  has  found  this  uppa  current  in  Central  Amerloa  or  in  Eouador, 
while  the  smoke  of  the  highest  volcanoes  around  Quito  constantly  indicate  a 
strong  wind  from  the  east.    On  the  seoompanying  map  the  Isobars  and  surface 
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wiA^a  ior  July  are  copied  from  Hann's  '  Atlas  der  Meteorologie/  while  the  long 
arrows  indioate  the  directions  of  moyement  of  the  cirrus  clouds  in  July.  We  see 
that  there  is  a  hroad  upper  stream  flowing  from  the  east  hoth  ahovo  and  on  each 
side  of  the  thermal  eqnator.  At  Manila  the  direction  is  east-north-east,  in  India 
south-east,  Congo  east-south-east,  Guiana  and  Costa  Rica  due  east,  Jamaica  and 
Havana  east-south-east,  though  in  winter  it  is  west-south-west  at  Havana.  In 
ahout  latitude  20^  the  direction  is  west-soulh-west  at  Key  West  and  west-north- 
west at  Mauritius,  while  over  the  whole  temperate  zone  of  the  Northern  Hemisphere, 
from  the  United  States  in  the  west  to  Assam  and  Shanghai  in  the  east,  westerly 
winda  prevail    At  Melhourne  the  direction  is  also  west  16^  N. 

The  observations  discussed  in  the  forthcoming  '  Rapport  sur  les  Observations 
Internationales  des  Nuages  au  Comity  M^tdorologique  International,'  which  will 
probably  be  issued  this  year,  indicate  that  there  exist  in  the  upper  regions — 

(1)  A  strong  easterly  wind  above  the  equatorial  belt. 

(2)  Strong  westerly  winds  over  the  two  temperate  zones,  forming  two  immense 
polar  cyclones,  in  which  our  ordinary  cyclones  are  formed  as  satellites. 

(3)  At  about  20^  north  and  south  latitudes  the  easterly  wind  rapidly  shifts  to 
the  south-west  and  west.  Above  the  peak  of  Teneriffe  the  antitrade  blows  from 
almost  due  west  in  winter ;  there  are  no  observations  in  summer. 

The  late  Mr.  Abercromby  observed  with  great  care  the  upper  currents  in  the 
doldrums  of  both  the  Atlantic  and  Indian  oceans,  and  came  to  the  conclusion  tbat 
at  high  levels  the  two  trade  winds  rather  tend  to  coalesce  into  a  single  wind  from 
the  east,  and  that  the  poleward  motion  of  air  near  the  equator  is  very  small.  These 
results  were  got  by  watching  very  carefully  the  vertical  succession  of  upper 
currents.  In  the  Northern  Hemisphere,  if  one  stands  with  his  face  to  the  wind, 
the  upper  winds  will  be  found  coming  more  and  more  from  the  left  hand  the 
higher  they  are.  In  the  Southern  Hembphere  the  rule  is  reversed,  for  then  the 
upper  currents  flow  more  and  more  toward  the  left.  Now,  in  his  investigations, 
Abercromby  found  that  with  the  surface  wind  blowing  from  south-east  or  south- 
west there  was  a  more  easterly  wind  at  higher  levels,  or,  in  other  words,  that  the 
vertical  succession  of  winds  proper  to  the  Southern  Hemisphere  prevailed  also  for 
some  distance  north  of  the  equator.  In  the  southern  Indian  ocean  from  10°  to 
12°  S.,  during  its  season  of  north-west  monsoon,  he  found  the  upper  clouds  coming 
from  north-north-east  or  east,  or,  in  other  words,  the  rule  of  succession  for  the 
Northern  Hemisphere  extends  a  little  over  the  equator  into  the  Southern  Hemi- 
sphere. Hence  it  is  proved  that  the  trades  and  monsoons  do  not  meet,  rise,  and 
flow  back  poleward,  but  that  the  two  winds  coalesce  to  form  one  general  easterly 
wind  or  one  general  current  toward  the  west  over  the  doldrums,  which  was  observed 
directly  after  the  eruption  of  Krakatoa  in  August,  1884.  The  dust  went  around 
the  world  at  the  equator  in  a  few  days,  but  did  not  reach  middle  latitudes  until 
two  or  three  months  later.  Our  knowledge  of  the  vertical  variation  of  temperature 
and  humidity  is  almost  nothing,  and  we  do  not  know  whether  there  is  a  sudden 
change  in  these  elements  between  the  trade  and  the  antitrade,  etc. 

Method  of  Exploration  proposed, — The  flrst  experiment  could  best  be  performed 
in  July  and  August,  for  at  that  season  the  thermal  equator  is  at  its  most  northerly 
latitude,  and,  of  course,  the  doldrums  and  the  prolonged  south-east  trade  winds  are 
broadest  and  best  developed,  since  they  extend  over  10°  of  latitude,  namely,  from 
0°  to  10°  north.  Besides^  we  have  then  a  fixed  point  in  the  Azores,  exactly  in  the 
centre  of  the  barometric  maximum  in  the  North  Atlantic,  and  a  party  landed 
there  during  the  expedition  could  do  much  interesting  work  in  studying  the 
central  region  of  a  tropical  anticyclone..  The  expedition  should  leave  Boston, 
Mass.,  at  the  end  of  June,  and  follow  the  track  indicated  by  crosses  and  broken 
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arrows  on  the  map.  In  skirting  the  isobar  of  762  millimetres  yon  should 
ohserye  carefully  the  direction  of  the  different  clouds,  and  I  trust  you  will  find, 
as  usual,  that  the  upper  winds  come  more  aud  more  from  the  left  hand  the 
higher  they  are,  and  will  not  find  any  trace  of  a  descending  **  equatorial  current." 
By  means  of  vertical  soundings  with  kites  you  will  probably  obtain  the  same 
result  as  at  Blue  Hill  under  the  same  weather  type,  although  I  confess  that  this 
part  of  the  experiment  would  probably  be  more  conclusive  in  winter,  when  the 
gradient  between  the  Azores  and  Iceland  is  steeper.  From  the  English  Channel 
go  directly  to  the  Azores,  cutting  at  right  angles  the  isobars  where  they  are  widest 
apart,  and,  if  possible,  land  a  party  at  San  Miguel  to  observe  the  clouds  and  make 
kite  soundings  in  the  very  centre  of  the  barometric  maximum.  Then  go  by  way 
of  Madeira  to  Teneriffe,  namely,  over  that  part  of  the  ocean  where  the  antitrade  is 
always  found  at  a  height  of  about  9000  feet,  and  try  to  find  its  inclination,  if 
any,  with  the  underlying  sea  surface,  the  vertical  variations  of  temperature  and 
humidity  in  the  two  currents,  etc.  Then  proceeding  south  past  the  Gape  Verde 
islands  to  the  doldrums,  avoid  the  irregular  conditions  in  the  Gulf  of  Guinea,  and 
go  west  between  10°  and  0°  N.  to  the  South  American  coast  at  about  right  angles 
to  the  south-east  and  south-west  monsoons.  You  will  then  have  a  totally  un- 
known field  to  explore,  but  I  think  that  you  will  find  the  surface  winds  becoming 
more  and  more  easterly  with  increase  of  height,  without  any  sort  of  antitrade,  as 
at  Teneriffe.  In  this  course  with  the  thermal  equator  the  vertical  soundings  will 
surely  prove  of  great  interest.  But  it  will  be  of  the  greatest  interest  if,  in  steam- 
ing against  the  south-east  trade  to  the  latitude  of  Ascension,  you  can  find  any 
evidence  of  the  antitrade.  Ic  is  curious  that  at  Mauritius  the  upper  winds  are 
from  west-north-west,  against  the  south-east  trade ;  in  summer  when  there  are  no 
doldrums  in  the  Indian  ocean,  the  south-east  trades  at  Mauritius  and  the  south- 
west monsoon  of  India  form  an  uninterrupted  surface  wind.  Does  there  then  exist 
a  different  wind  above  the  south-east  trade  of  the  South  Atlantic?  If  the  kites  do 
not  reach  up  far  enough,  and  if,  as  I  fear,  there  are  no  cirrus  to  observe,  try  to 
send  up  from  Ascension  island  a  balloon  without  instruments — a  true  hailon-perdu 
— to  the  greatest  possible  height  and  watch  its  drift.  In  July  the  south-east 
trade  is  strongest,  steady,  and  normal.  From  Ascension  return  over  a  more  steady 
easterly  track  through  the  calms  south-west  of  Guinea  and  the  doldrums,  then 
over  a  more  westerly  track  to  the  Azores,  and  thence  home,  as  indicated  on  the 
map.  Try  to  find  the  upper  trade  wind  in  this  westerly  part  of  the  northern 
barometric  maximum.  Thus,  in  a  few  weeks,  you  will  be  able  to  solve  some  of 
the  most  important  problems  in  meteorology. 


THE  GEOGRAPHICAL  ASSOCIATION  ANNUAL  MEETING. 

The  Annual  Meeting  of  the  Geographical  Association  was  held  on  Friday,  January 
9,  1903.    The  President,  Mr.  Douglas  W.  Freshfield,  occupied  the  Chair. 

In  his  presidential  address  Mr.  Freshfield  said  that,  since  the  Meeting  had  in 
prospect  more  interesting  matter,  he  would  confine  himself  to  making  a  few 
remarks  connected  with  or  suggested  by  the  Beport.  His  first  impulse  in  facing 
such  an  assemblage  of  experts  was  to  apologize  for  the  position  he  occupied  as 
their  Chairman.  Fortunately  for  the  Association,  however^  its  success  depended 
not  so  much  on  the  merits  of  its  President  as  on  the  energy  of  its  other  officers  and 
members.  He  regretted  the  unfortunate  accident-'-a  frost-bite  on  Monte  Rosa — 
which  had  deprived  the  Meeting  of  the  presence  of  their  Treasurer,  Mr.  Masterman, 
who  had,  however,  continued  to  take  an  active  part  in  their  afiairs. 
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The  questions  he  proposed  to  'deal  with  were  these :  What  progress  is  the 
Association  making  ?  In  what  directions  should  it  concentrate  its  efforts  at  the 
present  juncture  ? 

The  Geographical  Association  began  its  corporate  existence  as  a  body  militant,  a 
body  struggling  against  a  national  and  professional  apathy,  of  which  they  recognized 
the  dangers.  Of  those  dangers  the  nation  had  since  had  some  forcible  examples.  It 
would  be  premature  to  say  that  it  had  been  awakened,  but  its  slumbers  bad  been 
at  least  sensibly  disturbed.  In  the  matters  they  had  at  heart  there  was  visible 
progress  in  many  directions.  The  School  of  Geography  at  Oxford,  founded 
through  the  exertions  of  the  Royal  Geographical  Society,  was  flourishing.  Mr. 
Bryce,  a  most  competent  witness,  had  recently  told  him  that  he  had  found  the 
teachers  full  of  enthusiasm  and  the  learners  growing  in  number.  '*  What  a  con- 
trast," he  wrote,  •*  to  our  day !  *•  The  Vacation  Course,  held  imder  the  direction  of 
Messrs.  Mackinder,  Beazley,  Dickson,  and  Herbertson,  seemed  to  ha?e  been  most 
successful,  and  to  have  been  much  appreciated  by  the  teachers  who  were  able  to 
attend.  The  University  of  London  had  quite  lately  recognized  the  aims  of  the 
Association  by  adding  his  name  to  the  Geographical  Board  of  Studies,  and,  at  the 
other  end  of  the  educational  ladder,  the  School  Board  of  London  set  a  geographical 
paper  to  which  ten  thousand  children  sent  in  replies,  and  for  which  two  hundred 
and  fifty  pupils  were  commended.  It  was  still  among  the  head-masters  of  the  great 
upper  and  middle-class  public  schools  that  they  met  with  most  apathy.  In 
Another  quarter,  indirectly  educational,  they  had  made  advances  by  establishing 
more  intimate  relations  with  the  heads  of  the  Ordnance  Survey ,  which,  under  its 
present  Director,  Colonel  Johnston,  had  carried  out  many  of  the  suggestions  made 
ten  years  ago  on  behalf  of  the  Royal  Geographical  Society  by  himself.  More  had 
still  to  be  done,  particularly  in  popularizing  the  maps  by  a  better  system  of  dis- 
tribution and  sale ;  and  they  might  hope  that,  under  a  new  Postmaster-General, 
the  Post  Office  would  no  longer  stand  in  the  way,  as  it  had  in  the  past,  in  stultifying 
its  offer  to  sell  the  Ordnance  maps  by  insisting  on  superfluous  and  vexatious 
formalities. 

The  greatest  advance  made  by  the  Association  in  the  past  twelve  months  had, 
however,  undoubtedly  been  the  issue  of  their  new  magazine,  The  Geographical 
Teacher.  In  a  society  the  members  of  which,  from  the  nature  of  things,  could 
not  hope  often  to  meet,  a  magazine  furnished  an  almost  indispensable  bond  of 
communication  and  union.  Each  number  had  proved  a  real  success  in  every 
respect.  He  trusted  the  magazine  would  prove  an  increasing  success.  He  ventured 
to  express  a  purely  personal  hope  that  writers  would  eschew  as  far  as  might  be 
possible  all  needless  technicalities.  There  was  a  sort  of  scientific  language  that 
sounded  very  like  jargon  to  unscientific  ears.  He  would  not,  for  instance,  for  worlds 
speak  disrespectfully  of  the  equator,  but  he  might  confess  to  a  wish  now  and  then 
to  put  down  a  *'  consequential  brook."  They  must  remember  that  the  business  of 
the  Association  was  to  rub  into  the  British  public  the  practical  importance  of  geo- 
graphical intelligence,  whether  in  war  or  in  politics,  in  commerce  or  in  colooization. 
As  to  war,  they  had  the  utterance  of  that  distinguished  officer  and  surveyor. 
Sir  Thomas  Holdich,  who,  as  President  of  the  Geographical  Section  at  the  Belfast 
meeting  of  the  British  Association,  made  the  following  remarkable  avowal : 
"  Personal  experience  convinced  him  that  the  apathy  shown  by  many  of  our  fore- 
most generals  and  leaders  on  the  subject  of  maps  arose  chiefiy  from  a  well-founded 
doubt  of  their  own  ability  to  use  them.'*  This  sentence  he  quoted  from  the  Times 
of  the  date.  He  wished  they  could  feel  sure  that  the  lessons  of  the  late  war  had 
been  taken  to  heart  by  those  who  were  responsible  for  Army  examinations.  As 
to  politics,  what  did  they  think  of  gentlemen  who  called  Heligoland  "  the  Pearl 
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of  the  Baltic,"  or  Batom  '*  the  key  of  the  Pereian  Gulf,*^  settiog  up  to  instruct 
the  public  in  the  newspapers?  His  last  words  should  take  the  form  of  a  few 
practical  suggestions.  Thej  would  remember  that  they  were  the  words  of  an 
amateur,  of  one  who  was  an  outsider  among  experts ;  and  they  would  take  them 
only  for  what  they  might  seem  worth. 

He  believed  teachers  should,  for  the  present  at  any  rate,  aim  at  keeping  the 
practical  side  of  geography  in  view,  should  insist  on  its  importance  in  regard  to 
human  life  and  national  prosperity ;  that  they  should  urge  its  claim,  not  so  much 
as  a  separate  or  a  special  subject,  but  as  an  aspect  of  almost  every  subject  already 
taughty  and  as  a  link  between  them.  He  would  not  exaggerate  the  place  of 
Heimatkunde,  Remembering  that  the  imaginations  of  young  people  are  most 
easily  stimulated  by  what  directly  concerns  humanity,  he  would  not,  with  beginners 
at  any  rate,  incline  too  heavily  or  exclusively  on  the  side  of  geography  which 
touches  geology,  on  the  study  of  surface  features — geomorphology  was,  he  under- 
stood, the  new  phrase.  And  at  the  present  moment  he  would  make  it  one  of 
our  first  objects  to  give  British  citizens  a  clear  understanding  of  the  territories 
oversea  that  constitute  the  British  Empire.  Ignorance,  a  dense  ignorance  that 
regards  emigration  as  a  plunge  into  the  unknown,  only  less  formidable  than  death* 
was  one  of  the  greatest  hindrances  to  the  better  distribution  of  our  race  throughout 
the  Empire.  Such  distribution  is  the  only  alternative  either  to  overcrowding 
and  misery  at  home  or  to  such  a  limitation  in  the  increase  of  population  as  is 
one  of  the  normal  signs  of  decadence  in  a  country.  The  task  ought  not  to  prove 
too  difficult.  Photography  and  the  lantern  could  come  in  a  marvellous  manner  to 
the  assistance  of  the  teacher.  Slides,  such  as  those  prepared  by  Mr.  Andrews 
and  others,  might  be  more  extensively  used.  Every  one  knew  how  by  such  means 
the  clergy  had  drilled  into  children's  minds  the  features  of  Palestine  and  of  life 
in  the  East.  We  might  take  a  lesson  from  these  pious  enthusiasts,  and  do  the 
same  for  Canada,  Australia,  and  the  Cape.  He  must  now  make  place  for  one  who 
could  speak  with  authority  as  regards  Australia,  Sir  J.  Cockburn,  formerly  Prime 
Minister  of  South  Australia,  who  had  been  kind  enough  to  respond  to  their 
invitation,  and  would  address  the  meeting. 

The  Hon.  Sir  John  A.  Cockburn,  E.C.M.G.,  M.D.,  then  delivered  an  address 
on  Australia. 

Mr.  A.  W.  Andrews  then  exhibited  a  number  of  maps,  views,  and  diagrams 
illustrative  of  the  Ordnance  Survey  maps.  He  said  that  the  use  of  maps  showing 
land  elevation  must  be  an  integral  part  of  any  intelligent  geographical  teaching. 
For  a  satisfactory  delineation  of  relief  and  steepness  of  slope,  maps  such  as  the 
series  of  part  of  the  Chiltems  prepared  for  the  *'  war  game,*'  and  showing  contour 
lines  at  10  feet,  were  necessary.  The  admirable  hill-shaded  maps  combined  with 
contour-lines  issued  by  the  Ordnance  Survey  should  enable  teachers  to  deal  with 
the  relief  of  their  own  neighbourhood.  By  slides  of  maps  and  pictures  of  the  coast 
of  Cornwall  in  the  Land's  End  peninsula,  he  then  showed  the  way  to  treat  a  typical 
area. 

Sir  Joshua  Fitch  proposed,  and  Prof.  Westlake  of  Cambridge  Eeconded,  a  vote 
of  thanks  to  Sir  John  Cockburn  and  to  Mr.  Andrews. 

The  Annual  Report  was  then  approved,  and  office-bearers  elected  for  1903. 

A  series  of  typical  sheets  of  the  Ordnance  Survey  maps  was  exhibited  at  the 
meeting,  and  afterwards  in  the  map  room  at  1,  Savile  Row,  where  a  number  of 
teachers  and  others  inspected  it. 
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REVIEWS. 

EUROPE. 

Iceland. 

*  AorosB  loeland.'    By  W.  Bisiker.    With  niustiatiooB  and  Maps,  and  an  Appendix  bj 
A.  W.  Hill  oh  the  Plants  collected.    London :  Edward  Arnold.    1902. 

A  number  of  narratives  of  travel  in  Iceland  by  Englishmen  and  Americans 
have  appeared  in  recent  years,  but,  unfortunately,  few  contain  anything  of  geogra- 
phical or  scientific  importance,  and  still  fewer  any  new  information.  A  book, 
therefore,  describing  a  really  new  geographical  examination  of  some  part  which 
was  little  known  before  is  very  welcome,  and  such  a  work  is  that  of  Mr.  W. 
Bisiker.  The  author  made  it  his  especial  task  to  examine  and  survey  the 
Ejalvegur  country  between  HofiBJokull  and  Langjokull,  in  Central  Iceland. 
Although  this  route  is  annually  used  by  travellers,  and  has  been  described  by 
various  scientific  men,*  Mr.  Bisiker  is  the  first  who  has  surveyed  this  region 
in  detail,  and  he  has  published  in  his  book  an  excellent  map  of  the  central  part 
of  Ejalvegur,  which  gives  his  work  permanent  value.  It  is  to  be  hoped  that  the 
author  will  continue  his  explorations  of  little-known  districts  in  Iceland  or  else- 
where, which  he  has  so  well  commenced.  Work  is  plentiful  everywhere,  but  the 
trained  labourers  are  few.  The  party  stayed  some  time  at  the  remarkable  group 
of  warm  springs  on  Hveravellir,  explored  the  neighbourhood,  and  ascended  the 
volcano  Strytur  and  other  adjacent  summits.  Hveravellir  and  its  surroundings 
were  first  examined  by  E;  Olafsson  in  1752,  and  were  fully  described  by  Ebenezer 
Henderson  in  181 5,t  but  since  then  the  warm  springs  are  much  chan^.  From 
Hveravellir  Mr.  Bisiker  made  an  excursion  to  Eerlingarfjoll,  a  wild  mountain 
group  of  liparite,  where  great  solfataras  and  f umaroles  burst  forth  in  deep  fissures 
amidst  ice  and  snow ;  the  sulphurous  fumes  have  converted  the  rocks  into  soil  of 
various  colours,  and  the  whole  scene  has  a  grand  and  fantastic  character  unmatched 
in  auy  other  part  of  Iceland.}  From  here  Mr.  Bisiker  proceeded  to  the  pretty 
Lake  Hvitdrvatn,  which  is  filled  with  fragments  of  ice  from  two  glaciers  which 
extend  into  the  water.  All  these  places  are  well  and  clearly  described  by  the 
author  in  a  very  agreeable  style.  After  his  researches  in  Kjalvegur  were  ended, 
Mr.  Bisiker  travelled  to  Reykjavik,  to  the  lava  caves  of  Surtshellir,  to  Stykkisholmur 
at  Breidifjordur,  and  then  on  a  coasting  steamer  round  Cape  Nord  to  the  north  and 
east  coast.  He  therefore  saw  only  a  small  portion  of  inhabited  Iceland,  and  as  his 
route,  except  in  Kjalvegur,  touched  districts  which  have  been  repeatedly  described 
by  travellers,  he  had  no  opportunities  for  fresh  inquiries. 

The  book  contains  many  striking  photographs  which  give  a  good  picture  of 
Icelandic  scenery  and  manner  of  travelling,  and  several  are  also  of  geographical 
and  geological  interest.    In  many  English  books  of  travel  Icelandic  names  are  so 


*  I  have  myself,  among  others,  described  the  geography  and  geology  of  this  region 
in  the  GeograJUk  TicUkri/t,  vol.  x.  (Copenhagen,  1889),  pp.  10-29 ;  and  Ymer  (Stockholm, 
1889),  pp.  49-59,  where  also  is  to  be  found  a  special  map  of  the  hot  springs  at  Hvera- 
vellir. 

t  *  loeland ;  or,  the  Journal  of  a  Residence  in  that  Island  during  the  Years  1814 
and  1815.'  By  E.  Henderson.  2  vols.  Edinburgh.  1818.  This  work  is  still  in  every 
respect  the  best,  most  complete,  and  trustworthy  narrative  of  travel  in  Iceland  that 
exists  in  English. 

{  KerliogarQoll  was  first  explored  by  me  in  1888,  and  I  described  the  mountain  in 
Da$  Auiland  (Stuttgart,  1889),  No.  9,  pp.  161-164. 
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inoorrectly  spelled  that  a  whole  oourae  of  study  is  necesFary  in  order  to  recognize 
them,  but  Mr.  Bisiker  writes  the  names  correctly  as  a  rule,  though  I  can  quote 
some  exceptions  which  should  be  corrected  in  a  new  edition.  The  following  are 
the  most  Important  errors :  "  Falakvisl "  for  Fiilakyisl,  *'  Hoff  Jokull "  for  Hofs 
Jokull,  «  Asquidsd  "  for  Asgardsd,  "  Skrutharfell "  for  Skridufell,  "  Flopsi "  for 
Flosi,  '*  Skriflir  "  for  Skrifla, "  Rauthamisolkaldd  *'  for  Raudameleolkelda,  '<  hakare  '* 
for  hdkarl,  etc.  The  descriptions  of  the  traveller's  experiences  are  written  in  a 
lively  and  entertaining  manner,  and  but  few  errors  can  be  found.  The  following, 
however,  should  be  corrected  in  a  new  edition.  On  p.  109  it  is  said  of  the  new 
road  from  Thingvellir  to  Reykjavik  that  it  is  "  the  only  one  of  any  length  in  all 
Iceland,  for  it  is  36  miles  long.'*  This  is  not  correct,  for  the  recently  made  road 
from  Reykjavik  to  the  southern  lowland  over  Hellisheidi  has  a  length  of  more  than 
60  miles.  On  p.  114  the  author  says  that  Reykjavik  has  4000  inhabitants,  whereas, 
according  to  the  last  census,  it  has  7500.  At  the  same  place  he  says  that  almost 
all  the  business  men  in  Reykjavik  are  Danes,  but,  in  fact,  the  majority  of  trades- 
men in  Reykjavik  and  other  places  in  Iceland  are  natives,*  and  there  are  hardly 
more  than  five  to  bix  Danish  families  in  Reykjavik  and  perhaps  ten  to  twelve  in 
the  whole  island.  All  the  officials  in  Iceland  are  let* landers,  without  exception ; 
not  one  is  a  Dane.  The  cathedral  of  Reykjavik  is  not  built  of  wood,  but  of  brick. 
At  the  end  of  the  book  we  find  a  list  by  A.  W.  Hill,  of  the  plants  collected 
during  tours  in  Iceland  and  the  Fasroe  islands,  with  some  interesting  notices  of  the 
vegetation  on  Kjalvegur.  The  plants  named  have,  indeed,  been  all  found  before  in 
these  districts,  with  the  exception  of  Ophioglosmm  vtUgatum  from  Hveravellir; 
this  plant  has  been  previously  reported  from  only  two  places  in  Iceland — Gunna  on 
Reykjanes  and  Bjamarflag  at  My vatn.  Of  late  years  the  plant-geography  of  Ice- 
land has  received  much  more  attention  than  previously,  especially  from  the  Ice- 
landic botaniBts  Helgi  Jonsson  and  Stefan  Stefansson,  who  have  published  many 
articles  on  their  investigations.  Helgi  Jonsson  has  slso  made  especial  examinations 
of  alga  vegetation,  wbilei  fungi,  mosses,  and  lichens  have  been  the  object  of  investi- 
gations by  the  Danish  botanists,  E.  Rostrup  and  Chr.  Gionlund. 

Th.  Thoboddsen. 

ASIA. 

Japan. 

Henry  Dumolard,  *  Le  Japon,  politique,  ^conomique  et  social.'    Paris : 

Armand  Colin.     1903. 

In  spite  of  its  unpretentious  appearance,  this  is  a  work  of  serious  value,  and 
does  not  present  the  mere  impressions  of  a  tourist  like  the  greater  number  ot 
modern  books  on  Japan.  The  author,  formerly  professor  at  the  Imperial  University 
at  Tokyo,  claims  to  have  spent  over  three  years  in  the  study,  at  first  hand,  of  the 
social  and  economic  conditions  of  the  country,  during  journeys  made  through  the 
length  and  breadth  of  it,  which  gave  him  the  opportunity  of  mixing  intimately  in 
the  inner  life  of  the  people.  His  views  on  Japanese  questions  are  thus  deserving 
of  careful  attention,  even  though  they  may  not  always  meet  with  general  accept- 
ance. The  separate  chapters  treat  fully  of  the  constitution,  politics,  administration, 
industries,  commerce,  etc.,  of  the  country,  the  conclusion  being  supported  by  an 
array  of  statistics,  which  certainly  seem  to  justify  them  in  many  cases.    The 


*  According  to  ofiBcial  statistics  there  were  in  Reykjavik,  in  1899,  41  traders,  of 
whom  88  were  Icelanders,  and  200  business  houses  in  the  whole  island,  of  which  156 
were  owned  by  natives,  while  the  remaining  44  were  in  the  hands  of  Danes,  Englishmen, 
and  Norwegians. 
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writer  takes  throughout  an  unuBually  pessimistic  view  of  Japan  under  modem 
conditions,  laying  much  stress  on  the  poverty  of  the  country,  as  evidenced  by  the 
scarcity  of  capital,  the  want  of  thrift  on  the  part  of  the  people,  the  drain  caused 
by  the  constant  excess  of  imports  over  exports,  and  so  forth.  As  regards  the 
want  of  thrift,  which  he  considers  proved  by  the  smallness  of  the  deposits  per  head 
in  the  savings  banks  as  compared  with  the  figures  for  European  countries,  this  is 
surely  not  quite  a  fair  conclusion,  as  the  smallness  of  the  deposits  would  be  a 
necessary  result  of  the  poverty  of  which  he  says  so  much.  In  his  general  verdict 
on  the  state  of  the  country,  he  adopts  the  view  recently  expressed  by  a  native 
writer,  that,  in  spite  of  the  apparently  progressive  character  of  the  Japanese,  China 
— that  is  to  say,  the  mass  of  the  people  as  distiugiushed  from  the  government — is 
in  reality  the  more  advanced.  In  short,  he  considers  that  in  the  so-called  modem 
advance  of  Japan,  it  is  only  the  worst  parts  of  Westem  civilization  which  have 
been  adopted.  It  should  be  mentioned  that  Dr.  Damolard  has  been  hitherto 
known  as  a  writer  under  the  pseudonym  "  Far  East.** 

Persia. 

'  Across  Coveted  Lands ;  or,  A  journey  from  Flushing  (Holland)  to  Calcutta,  Overland.' 
By  A.  Henry  Savage  Lander.    Two  vols.    London :  Macmillan.    1902. 

Although  nominally  a  description  of  the  whole  joumey  from  Flushing  to 
Calcutta,  these  volumes  are  mainly  devoted  to  the  Persian  section  of  the  route — 
the  *'  coveted  lands  "  of  the  title,  a  somewhat  misleading  expression,  for,  in  them- 
selves at  least,  the  countries  described  offer  little  to  stimulate  the  covetousness  of 
neighbouring  Powers.  Mr.  Landor  entered  Persia  by  way  of  Baku  and  Besht,  and 
from  the  capital  took  the  route  via  Isfahan  and  Yezd  to  Eerman.  From  Herman 
he  went  north,  crossiug  the  great  Lut  desert  to  Birjand,  and  thence  following  the 
now  well-known  route  through  Sistan  and  northem  Baluchistan  to  Quetta.  He 
does  not,  of  course,  claim  to  have  brought  back  any  striking  observations  from  a 
strictly  geographical  point  of  view,  for  in  a  country  which  has  been  so  frequently 
traversed  as  Persia,  there  is  little  now  left  for  an  amateur  traveller  to  accomplish 
in  this  direction.  He  has,  however,  done  some  service  in  improving  the 
popular  knowledge  of  the  country,  its  people  and  antiquities,  many  of  the  photo- 
graphs with  which  the  book  is  liberally  provided  being  a  decided  help  in  this 
direction.  Mr.  Landor  crossed  the  Lut  desert  at,  probably,  its  most  inhospitable 
part,  and,  like  the  few  travellers  who  had  preceded  him,  he  and  his  men  suffered 
considerably  from  thirst  and  heat,  though  the  opposite  extreme  was  often  experi- 
enced by  night.  His  joumey,  however,  was  not  made,  like  that  of  Colonel  Stewart 
(Froc.  B.G,S.t  1886,  p.  141),  at  the  worst  season  of  the  year.  He  seems  to  have 
been  unfortunate  in  his  camels,  who  are  described  as  timid,  and  unhappy  when 
going  up  or  down  hill ;  *  whereas  some  travellers  have  expressed  their  astonishment 
at  the  composure  of  these  animals  when  traversing  the  most  desperately  steep 
mountain  paths  (cf.  General  Haig*s  "  Journey  through  Yemen,*'  Froc,  B.G.S,,  1887, 
p.  483).  Much  is  said  of  the  ruins  mot  with  in  various  parts,  especially  those  of 
Zaidan  in  Sistan,  of  which  a  considerable  number  of  illustrations  are  given.  Mr. 
Landor  is  perhaps  disposed  to  exaggerate  the  importance  of  these  mins,  which  are 
not  very  imposing  except  for  the  distance  over  which  they  are  spread.  As  Major 
Sykes  has  pointed  out,  they  probably,  for  the  most  part,  represent  villages  which 
lined  the  banks  of  an  irrigation  canal,  and  there  is  nothing  very  remarkable  in 
the  congregation  of  the  population  in  this  manner,  when  we  consider  their  depen- 
dence on  an  artificial  water-supply  in  this  generally  arid  region.    The  author  gives 

*  The  Lut  is  by  no  means  an  interminable  expanse  of  sand,  but  is  traversed  by 
frequent  ranges  of  hills. 
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his  views  freely  on  questions  of  trade  and  politics,  and  at  times  docs  not  stint 
his  oriticism  on  all  and  sundry  who  haye  either  written  on  or  trayelled  in  the 
oonntry.  In  addition  to  the  photographs,  there  are  some  clever  sketches  by  the 
author's  own  hand,  and  it  is  not  always  easy  to  distinguish  the  two  at  first  sight, 
especially  as,  in  some  cases,  a  certain  amount  of  manipulation  of  the  photographs 
has  been  necessary  to  secure  good  prints. 


AFRICA. 

Madagascar  and  the  Malagasy. 

•Hifltoire  Physique,  Naturelle  et  Politique  de  Madagascar:  Livre  Premier,  L'Origine 

des  Malgaohes.'    Hachette  et  Cie.,  Paris.    1901. 
*  Madagascar  au  D^ut  du  XX"*  Si^cle.'    Paris.     1902. 

Since  the  French  occupation  of  the  great  island  Malagasy  studies  have  naturally 
received  a  fresh  impulse,  and  it  is  pleasant  to  find  the  veteran  pioneer,  M.  Alfred 
Grandidier,  still  taking  the  lead  with  a  new  instalment  of  his  classical  work  on  the 
geography  and  natural  history  of  Madsgascar,  and  on  the  origin  and  ethnical 
relations  of  its  inhabitants.  An  apology  is  perhaps  due  to  the  learned  author  for 
an  imavoidable  delay  in  directing  our  readers'  attention  to  this  new  section  of  the 
work — that  devoted  to  Ethnography — a  first  part  of  which  was  issued  by  Messrs. 
Hachette  late  in  the  year  1901.  The  work  is  as  richly  "documented"  as  any  of 
the  author's  previous  publications,  with  an  almost  embarrassing  abundance  of  notes 
and  notes  to  the  notes,  often  overflowing  into  two  or  three  pages,  and  leaving  but  a 
few  lines  of  the  actual  text  in  each.*  But  it  was  evidently  found  impossible  to 
modify  by  fusion  this  somewhat  awkward  arrangement  of  the  subject  matter,  and 
the  serious  student  will  still  be  grateful  for  even  an  apparent  superfluity  of  valuable 
data  drawn  from  the  most  diverse  and  out-of-the-way  oriental  and  European 
sources. 

M.  Grandidier's  well-known  views  on  the  constituent  elements  of  the  exceed- 
ingly mixed  Malagasy  populations  remain  virtually  unchanged,  nor,  indeed, 
has  later  research  brought  anything  to  light  requiring  him  to  modify  the  conclu- 
sions he  had  already  advanced  in  the  historical  section  of  his  work  issued 
some  twenty  years  ago.  Recognizing  the  racial  diversity  and  unity  of  speech  pre- 
valent throughout  the  island,  he  regards  the  bulk  of  the  natives  as  an  amalgam, 
not  of  the  historical  Malays  and  African  negroes,  but  of  the  Oceanic  Mongols  (proto- 
Malays)  and  Oceanic  Negroes  (Melanesians),  and  traces  the  common  speech,  not  to 
a  so-called  ''  Malayo- Polynesian,"  but  to  a  Melanesian  source.  "  La  langue  Mal- 
gache  existait  certainement,  telle  qu'elle  est  aujourd'hui,  longtemps  avant  la  venue 
des  Malais,  qui  sont  les  ancStres  directs  des  Andriana  ou  nobles  de  Plmerina  [the 
so-called  Hovas],  et  11  n*est  pas  douteuz  qu'elle  a  6t^  apport^e  par  les  ndgres  indo- 
mdlan^siens,  dont  les  immigrations  success! ves  out  peupl^  Madagascar  "  (p.  11). 
This  is  in  substantial  agreement  with  the  views  held  by  me  in  *  Man,  Past  and 
Present,'  the  chief  difference  being  that  I  bring  the  negro  element,  not  from  Me- 
lanesia, but  mainly  from  Africa.  It  must,  at  the  same  time,  be  admitted  that  our 
author's  theory,  if  it  could  be  upheld,  would  go  a  long  way  to  explain  the  astonish- 
ing prevalence  of  a  language  of  Oceanic  type  amid  the  mixed  Moogolo-Negroid 
Malagasy  populations.  The  difiSculties,  however,  which  prevent  a  general  accept- 
ance of  this  theory  seem  to  me  unsurmountable. 


*  In  several  pages  (79,  93,  101,  etc.)  there  are  only  two  lines  of  actual  text,  and  at 
p.  81  it  is  crowded  oat  altogether. 
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On  another,  and  that  a  most  important  point,  I  am  glad  to  find  myself  in  com- 
plete accord  with  M.  Grandidier.  It  has  reference  to  the  Semitic  immigrations  and 
settlements,  which  he  does  not  limit  with  most  anthorities  to  late  (post-Koranic) 
times,  but  traces  back  to  the  days  of  Dayid  and  Solomon,  and  eyen  to  earlier 
Idumsean  Jews  from  the  Bed  sea.  **  La  prince  d'one  colonic  idum^nne  ^  Madagas- 
car n*a  pas  Hen  de  nous  surprendre,  car  on  sait  que  d^  la  pins  haut^  antiquity  les 
Arabes  du  Yemen  [Himyarites]  ont  fr^uent^  la  cdte  orientale  d'Afrique  aussi  loin 
an  moins  que  Sofala,  et  il  est  certain  que  I'archipel  des  Comores  et  Ttle  de 
Madagascar  ont  re^u  la  visite  de  leurs  boutres  "  (p.  96).  This  statement,  having 
such  a  direct  bearing  on  the  question  of  the  '*  gold  of  Ophir,"  is  all  the  more  valu- 
able, since  it  is  made  without  any  reference  to  that  problem,  which  is  nowhere 
discusied  by  our  author. 

The  other  racial  elements  discovered  by  him  amid  the  present  heterogeneous 
populations  of  the  island  are  the  Persians  and  later  (Muhammadan)  Arabs,  the  East 
Indians,  Japanese,  Chinese,  Africans,  and  Europeans.  But  although  treated  with 
exhaustive  learning,  none  of  these  intruders  were  numerous  enough  perceptibly  to 
influence  the  physique  or  culture  of  the  natives,  and  may  be  regarded  as  dea 
quantttA  nSgligtaJbJes  in  the  general  discussion  of  Malagasy  ethnography. 

Another  work  on  the  present  condition  of  the  island  claims  special  attention, 
thanks  both  to  the  great  variety  and  trustworthiness  of  its  contents.  It  consists 
of  a  series  of  carefully  prepared  monographs  on  the  geography,  geology,  biology, 
climate,  and  European  colonization  of  Madagascar,  contributed  by  MM.  Guillaume 
Grandidier  (son  of  M.  Alfred  Grandidier),  R.  Blanchard,  M.  Boule,  A.  Marre,  and 
other  accepted  authoritiee.  All  these  subjects  have  already  been  so  ably  treated  by 
Messrs.  Sibree,  Dahl,  Richardson,  and  other  English  writers,  both  in  the  Antana-' 
narivo  Annual  and  in  separate  works,  that  a  detailed  account  of  the  French 
publication  may  here  be  dispensed  with.  Special  mention  is  challenged  by  M. 
Boule's  ezceptionably  able  geological  paper,  where  the  land  connections  of  the  island 
with  Africa  and  India,  first  in  Triassic  and  again  in  somewhat  early  Tertiary  times, 
is  clearly  set  forth.  *'  II  parait  bien  certain,  en  effet,  que  Madagascar  a  eu  des 
relations  ^troites  a  la  fois  avec  PAfrique  et  avec  I'lnde  pendant  I'^poque  du  Trias. 
On  ne  saurait  ezpliquer  autrement  les  ressemblances  vraiment  eztraordinaires  que 
nous  avons  constat^es  entre  les  animaux  terrestres  et  les  plantes  fossiles  des  deux 
continents  que  s^pare  aujourd'hui  toute  T^tendue  de  I'Ocean  Indien.  .  .  .  Une 
nouvelle  jonction  a  du  s'^tablir  apr^  les  premiers  temps  tertiaires,  car  non-seulement 
l*Tle  paralt  6tre  ddpourvue  des  d^p6ts  marins  plus  rdcents  que  TEocdne,  mais  encore 
il  faut  ezpliquer  le  passage  des  Mammif^res  oligoc^nes,  particuli^rement  des  L^mu- 
riens  qui  ne  peuvent  dtre  que  les  descendants  des  L^muriens  de  nos  gisements 
tertiaires  d'Europe  "  (p.  62). 

Boer  and  other  intending  immigrants  would  be  well  advised  to  consult  the 
section  devoted  to  the  climate  and  economic  prospects  of  the  island. 

A.  H.  Keane. 

*  Madagascar.    Essai  de  G^graphie  Physique.'    Par  E.  F.  Gautier.    Maps  and  JSim- 
tratioM.    Paris :  A.  Challamel.    1902. 

This  work  is  not,  as  ita  title  would  lead  us  to  expect,  restricted  wholly  to  the 
physical  geography  of  the  great  African  island,  for  a  good  third  is  devoted  to  an 
account  of  the  inhabitants,  their  manners  and  customs,  and  other  branches  of 
anthropogeography.  It  is,  however,  in  the  larger  portion  dealing  with  the  physical 
structure  and  surface  features  that  the  main  importance  of  the  book  lies,  and  from 
this  point  of  view  it  is  the  most  satisfactory  account  of  the  island  that  has  yet 
appeared.    Masterly  as  have  been  the  sketches  of  its  major  features  supplied  in 
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various  soientifio  papers  of  M.  Grandidier,  we  have  not  yet  had  from  the  hand  of 
the  veteran  explorer  the  detailed  treatment  that  is  here  attempted  by  M.  Gautieri 
who  in  the  mean  time  is  particularly  well  qualified  for  the  task,  by  the  extent  of 
his  own  itineraries  in  Madagascar,  and  his  careful  study  of  all  that  has  been  written 
by  others.  His  work,  therefore,  not  only  presents  a  full  summary  of  existing 
knowledge,  but  possesses  an  original  value  from  his  ability  to  test  and  amplify  the 
conclusions  of  others  by  the  results  of  his  own  researches.  His  views  may  not, 
perhaps,  be  always  accepted,  but  they  at  least  merit  careful  attention  as  rational 
explanations  of  the  phenomena  observed.  The  excellent  physical  maps  are  in 
themselves  valuable  aids  to  a  knowledge  of  Madagascan  geography. 

In  the  first  chapter,  which  discusses  the  question  of  *'  Lemuria,^  the  author  does 
not  venture  to  pronounce  definitely  between  the  rival  theories  that  have  been 
brought  forward,  but  he  is  evidently  inclined  to  give  the  greater  weight  to  the 
views  of  Wallace,  and  to  think  that  the  ancient  communication  with  India  and  the 
East  was  rather  by  disconnected  land  masses  than  by  a  continuous  continent.*  The 
next  three  chapters  describe  the  geological  features,  beginning — somewhat  strangely, 
except  for  the  world-wide  importance  of  such  action — with  the  recent  manifestations 
of  volcanic  activity.  It  is  with  the  structural  orography,  discussed  in  the  fifth 
chapter,  that  we  are  more  nearly  coocerned  here,  but  attention  may  be  drawn  to 
the  general  conclusions  regarding  past  geological  history  sketched  at  p.  90.  llie 
author  shows  that  the  sedimentary  strata  which  abut  on  the  great  gneissic  plateau 
on  the  west,  represent  four  successive  stages  in  the  retreat  of  the  sea  from  that 
plateau,  from  Triassic  to  modern  times.  The  formations,  still  in  the  main  horizontal, 
terminate  in  true  escarpments  as  well  marked  as  those  of  the  Paris  basin,  though 
their  real  character  has  not  hitherto  been  recognized.  As  regards  the  general 
morphology  of  the  surface,  M.  Gautier  regards  the  great  gneiss  plateau  as  a  Jiorstt  on  all 
sides  of  which  the  adjoining  parts  of  the  crust  have  sunk  many  hundred  feet.  Though 
generally  called  a  plateau,  the  surface  is  very  irregular,  but  a  series  of  longitudinal 
folds  parallel  to  the  axis  of  the  island  can  be  distinguished,  and  to  this  circumstance 
is  due  the  sudden  change  from  an  even  line  to  a  broken  contour  observable  when 
the  wall  of  the  plateau  leaves  its  north  and  south  direction.  A  transverse  series  of 
feature-lines  exists  also,  though  its  presence  was  long  overlooked.  There  are,  in 
fact,  three  great  systems  of  transverse  valleys,  which  have  had  a  most  important 
influence  on  the  history  of  the  island.  The  western  sedimentary  formations  owe 
their  present  relief  almost  entirely  to  erosion,  and  here  the  characteristic  lines  run 
east  and  west,  as  is  shown  by  the  outline  of  the  coasts.  M.  Gh&utier,  however, 
ascribes  some  of  the  features  here,  too,  to  tectonic  causes,  supposing  that  a  series  of 
transverse  faults,  of  which  we  have  yet  no  precise  knowledge,  have  resulted  in  a 
differential  sinking  of  the  crust  in  parts  of  this  area.  The  effects  of  erosion  are 
discussed  in  chap.  vii.  (chapter  vi.  being  devoted  to  a  careful  consideration  of  the 
distinct  climatic  regions  of  the  island),  prominence  being  given  to  the  great  Triassic 
valley  running  from  north  to  south,  to  the  importance  of  which  M.  Gautier  first 
called  attention  some  ten  years  ago. 

A  brief  notice  must  sufiSce  for  the  remaining  contents  of  the  volume,  though 
their  interest  by  no  means  lessens  as  we  proceed.  The  distinct  regions  (due  to 
differences  in  climate)  into  which  the  island  is  divided  from  the  point  of  view  of 
its  flora  are  sketched  in  the  eighth  chapter,  as  well  as  the  subordinate  variations 
due  to  differences  of  soil,  elevation,  etc.  It  is  a  noteworthy  fact  that  the  compara- 
tively luxuriant  vegetation  of  the  east  is  due  solely  to  the  more  plentiful  rainfall, 


*  The  argument  based  on  the  discovery  of  Cretaceous  fossils  on  the  east  coast  of 
Madagascar  does  not,  however,  tell  against  the  idea  of  a  still  earlier  connection. 
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for  the  covering  of  humus  oyerlying  the  unfertile  laterite  is  often  yery  scanty.  An 
instructive  study  of  the  coasts  of  the  island  is  next  given,  their  varying  character- 
istics, and  the  influence  which  these,  as  well  as  the  direction  in  which  they  face, 
have  had  on  the  history,  heing  well  hrought  out.  In  discussing  the  origin  of  the 
Malagasy,  M.  Gkiutier  adopts  M.  Grandidier's  views  as  to  their  Melanesian  affinities, 
but  comes  to  no  decision  respecting  the  Hovas  (Merinas),  whose  language  he  thinks 
has  been  adopted  from  the  conquered  Malagasy.  Whether  Malay  or  not,  their 
conquest  was  only  one  among  many  similar  episodes,  and  he  considers  their  pre- 
dominant position  to  be  the  result  of  the  specifd  character  of  the  district  in  which 
they  settled. 

South  Africa. 

'  South  Africa  and  its  Future.'    Edited  by  Lonis  Greswioke.    London  and  Edinburgh  : 

T.  0.  &  E.  0.  Jack.    1903. 

There  is  much  in  this  volume  which  may  help  the  general  reader  to  form  some 
estimate  of  the  prospects  and  resources  of  South  Africa,  a  question  which  more 
than  any  other  engages  the  attention  of  the  public  at  the  present  time.  It  consists 
of  a  series  of  articles  by  different  contributors  on  the  special  branches  of  the  general 
subject,  including  the  questions  of  emigration,  mining,  agriculture,  commerce,  and 
the  like.  The  greater  number  of  the  contributors  write  in  a  decidedly  optimistic 
spirit,  and  many  will,  no  doubt,  consider  that  they  have  left  too  much  out  of  view 
the  inevitable  difficulties  in  the  way  of  fntuie  development.  This,  however,  is  a 
fault — if  such  it  be— on  the  right  side,  for  the  mere  fact  that  a  hopeful  view  is 
shown  to  be  possible  must  be  to  some  extent  a  help  to  progress.  The  importance 
of  a  properly  organized  system  of  emigration  is  forcibly  shown  by  the  Duke  of 
Argyll,  who  points  to  the  almost  inexplicable  lack  of  effort  in  this  direction  in  the 
past,  and  the  especial  need  for  the  seeding  out  of  white  women  to  South  Africa. 
In  the  chapter  on  Mining  an  elaborate  calculation  is  made  of  the  probable  total 
value  of  the  exploitable  gold  deposits,  which  is  put  at  the  high  figure  of  some 
2800  millions,  while  the  opinion  is  expressed  that  the  new  conditions  will  act 
strongly  in  favour  of  the  industry.  Little  attention  is  paid  in  this  chapter  to 
the  effect  of  such  a  development  on  the  prosperity  of  the  community  at  large, 
the  subject  being  considered  rather  from  the  special  point  of  view  of  the  industry 
itself.  The  chapter  on  the  agricultural  outlook,  by  the  editor,  deals  with  possi- 
bilities of  which  the  benefit  to  the  community  at  large  is  less  open  to  question, 
and  here,  too,  an  extremely  sanguine  view  is  taken,  which  will  certainly  not  be 
accepted  as  final  in  all  quarters.  Mr.  Greswicke  has  great  faith  in  the  possibilities 
of  irrigation,  which  he  considers  may  add  3,000,000  acres  to  the  cultivated  area,  in 
addition  to  a  possible  extra  10,000,000  acres  dependent  on  rainfall  only.  Mr. 
Bleloch's  chapter  on  railways  contains  some  useful  statistics,  though  the  accom- 
panying map  is  not  quite  up  to  date.  Mr.  Eglinton's  contribution  on  commercial 
prospects  is  likewise  written  in  an  optimistic  vein,  but  the  arguments  occasionally 
appear  somewhat  superficial.  What  valid  conclusion,  e,g.,  can  be  derived  from  the 
strange  supposition  that  the  total  value  of  the  imports  from  Great  Britain,  divided 
by  the  total  number  of  the  black  population,  gives  an  indication  of  the  actual,  or 
even  possible,  purchases  per  head  of  such  population,  the  same  figure  divided  by 
the  number  of  whites  being  also  taken  to  give  the  amount  spent  by  each  white 
man  ?  If,  however,  we  may  take  as  even  approximately  correct  the  estimate  that 
in  five  years'  time  the  mining  industry  alone  will  involve  the  annual  expenditure 
of  £50,000,000  on  stores,  mschinery,  wages,  etc.,  the  prospective  advantages  to  the 
manufacturers  of  this  country,  provided  they  show  themselves  equal  to  the  occasion, 
must  certainly  be  beyond  dispute. 
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MATHEMATICAL  GEOGRAPHY, 

AZIMXTTHS  OF  THE  POLR   StAB. 

« Aiimuths  of  the  North  Pole  Star,  Lat.  38°  N.  to  Lat.  55®  N.,  for  use  irntil  the  year 
1915.'  By  Sidney  A.  Boberta  (Dominion  and  Proyinoial  Land  Suireyor).  Yiotoria, 
B.C. :  Thog.  R.  Cusaok.    April,  1902.    Priee  |2. 

As  the  pole-star  is  not  situated  exactly  over  the  North  Pole,  or  in  a  direct  line 
with  the  Earth's  axis  of  rotation,  whenever  it  is  used  for  the  determination  of 
latitude  of  azimuth,  certain  corrections  haye  to  be  made,  which  add  considerably 
to  the  work  of  computation.  As  regards  latitude,  the  necessary  corrections  are  given 
in  the  Nautical  Almanac,  and  are  readily  applied  to  the  observed  altitude ;  but  the 
surveyor  who  wishes  to  mark  off  accurately  the  north  and  south  line  by  means  of 
the  star  has  hitherto  had  to  go  through  a  fair  amount  of  figuring  before  he  can  do 
so,  unless  he  has  at  hand  some  table  of  the  azimuths  of  the  star  for  certain  hour  angles 
and  latitudes,  such  as  that  given  in  the  French  *  Connaissance  des  Temps.'  This 
table,  however,  besides  other  disadvantages,  is  only  correct  for  one  year,  and  is  not 
generally  accessible.  Bealizing  these  facts,  Mr.  S.  A.  Boberts,  a  Dominion  and 
Provincial  land  surveyor  of  British  Columbia,  four  years  ago  published  a  table 
which  gave  the  azimuths  of  the  pole-star  at  certain  intervals  of  time  for  the  years 
1899  and  1900,  for  use  between  lats.  48®  and  54®  N.,  which  proved  of  consider- 
able service.  He  has  now  issued  a  second  edition,  which  is  a  great  improvement 
npon  the  former,  not  only  from  the  fact  that  the  limit  of  latitude  has  been 
extended  so  that  the  table  can  be  used  between  lats.  38®  N.  and  55®  N.,  but 
on  account  of  its  being  available  for  a  considerable  number  of  years — until  1915. 
The  method  by  which  this  latter  advantage  has  been  secured  is  interesting  and 
ingenious.  First  a  table  ot  azimuths  of  the  star  has  been  computed  for  different 
hour  angles  and  every  degree  of  latitude  with  an  assumed  polar  distance  of 
1®  11'  40",  and  then  there  are  two  tables  from  which  corrections  are  obtained  to 
be  applied  to  the  quantity  taken  from  this  general  table,  due  to  the  difference 
between  the  assumed  polar  distance  1®  11'  40",  and  that  given  in  the  Nautical 
Almanac  for  the  date.  The  first  of  these  latter  tables  gives  the  correction  in 
azimuth  for  each  degree  of  latitude  for  an  hour  angle  of  5^  59™,  and  then  with 
the  quantity  thus  obtained  the  second  table  is  entered,  and  the  required  correction 
found  for  the  hour  angle  of  the  star  at  the  time  of  observation,  and  applied  to  the 
azimuth  taken  from  the  table  computed  with  a  polar  distance  of  1®  11'  40\ 

The  whole  process  does  not  take  long,  and  after  the  hour  angle  of  the  pole- 
star  has  been  computed,  a  surveyor  can,  in  a  very  few  moments,  put  his  instrument 
in  the  true  meridian  with  a  fair  amount  of  accuracy,  although  for  astronomical 
work,  such  as  the  determination  of  longitude  by  moon  culminating  stars,  it  must 
only  be  considered  as  a  first  approximation,  and  the  more  exact  methods,  such  as 
high  and  low  stars,  should  be  finally  employed.  The  angles  are  given  to  the 
nearest  tenth  of  a  minute  of  arc  instead  of  seconds. 

There  can  be  no  doubt  that  Mr.  Boberts'  tables  will  be  found  of  service  to 
surveyors  in  Canada  and  the  United  States,  for  whose  use  they  have  been  specially 
prepared ;  and,  indeed,  they  could  often  be  used  with  advantage  in  any  part  of  the 
world  included  within  the  stated  parallels  of  latitude. 

OCEANOGRAPHY. 

The  Oceanography  of  the  "Valdivia." 

*  Wissenschaftliche  Ergebnisse  der  Deutschen  Ticfsee-Expedition  anf  dem  Dampfer 
Valdivia,  1898-1899.'    Im  Auftrage  des  Reichsamtes  des  Innem  herausgegeben 
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yon  Garl  Chun.  Enter  Band.  Oceanographie  und  Maritime  Meteorologie.  Im 
Anftrage  des  Beiohs-Marine-Amtes  bearbeitet  von  Dr.  Gerhard  Sohott  Jena: 
GuBtaf  Fischer.    1902.    Two  voli.    Text  and  Atlas. 

All  concerned  in  the  production  of  these  splendid  volnmes  deserve  credit  for  the 
result  of  their  labours.  Dr.  Scbott,  who  was  the  oceanographer,  and  later  also  the 
meteorologist,  of  the  expedition  on  board  the  Valdivia^  has  had  the  good  fortune  of 
being  charged  with  the  discussion  of  the  data  he  collected,  and  with  seeing  it 
printed  on  a  spacious  page  giving  fall  scope  for  the  most  luxurious  tables  and 
diagrams.  Ho  has  been  able  to  produce  a  series  of  maps  showing  the  distribution 
of  each  element  of  the  observations^  to  which  the  letterpress  is  subsidiary  in  impor- 
tance. These  maps  utilize  the  work  of  the  Valdivia  only  to  supplement  and  correct 
previously  ascertained  data,  hence  they  really  give  an  epitome  of  existing  know- 
ledge regarding  the  oceanography  of  the  Atlantic  and  Indian  oceans ;  and  as  they 
are  all  drawn  on  an  equivalent  area  projection,  they  are  available  for  the  calculation 
of  relative  areas  by  direct  measurement. 

The  cruise  of  the  Valdivia  has  been  described  in  this  Journal  (vol.  xiL  494, 
669 ;  xiii.  297,  336,  640),  and  a  comprehensive  preliminary  paper  by  Dr.  Schott  on 
his  department  of  the  work  has  also  appeared  (vol.  xiv.  518),  so  that  it  is  un- 
necessary to  recapitulate  the  incidents  of  the  voyage,  or  its  general  results.  We 
are  presented  hero  with  a  detailed  account  of  the  instrumental  and  mechanical 
equipment  of  the  ship  for  oceanographical  work,  followed  by  dearly  subdivided 
chapters  on  the  Depths,  Temperature,  Salinity,  etc.,  and  Currents  of  the  seas  that 
were  traversed,  and  also  on  the  Meteorology  of  the  cruise,  these  chapters  supply- 
ing not  only  results,  but  also  the  actual  observations  set  out  in  full,  and  expressed 
in  curves  and  profiles  as  well  as  in  figures.  It  is  thus  possible  to  see  what  the 
VaMivia  did  in  each  department,  and  how  far  her  work  adds  to  the  sum  of  know« 
ledge. 

The  186  deep-sea  soundings  are  placed  on  a  map  on  which  all  other  accessible 
data  had  been  inserted  in  metres  to  the  nearest  hundred.  The  isobaths  were  then 
drawn  so  aa  to  yield  what  is  really  a  new  bathymetrioal  chart  of  the  whole  Atlantic 
and  Indian  oceans.  The  only  part  left  blank  for  want  of  data  is  the  region  east  of 
South  Georgia,  where  the  Antarctic  and  Scotia  are  now  at  work.  Perhaps  the 
most  interesting  feature  added  to  the  Atlantic  is  the  Valdivia  bank  on  the  Walfisch 
ridge  (as  Schott  terms  it),  which  gives  new  definiteness  to  the  separation  between 
the  West  African  and  the  South  African  depressions,  the  latter  itself  also  rendered 
far  more  definite  by  the  Valdivia^s  soundings  on  her  way  to  Bouvet  island.  In  the 
Southern  ocean  the  great  extension  of  the  deep  sea  was  an  important  gain ;  but 
there  is  no  use  at  present  speculating  on  the  configuration  of  that  region,  as  the 
Qattss  and  Discovery  have  already  added  to  and  modified  the  Valdivia^s  results.  It 
may  possibly  be  that  the  Marion  and  Crozet  islands  will  be  found  to  be  connected 
by  a  ridge,  or  at  least  by  a  less  deep  part  of  the  ocean.  Dr.  Schott  believes  that 
the  great  Indian-Antarctic  basin,  discovered  by  the  Valdivia,  indicates  an  extension 
of  very  deep  water  far  within  the  antarctic  circle.  The  Qauss  will  certainly  throw 
light  on  this  point.  The  mean  depth  of  the  South  Indian  ocean,  so  far  as  it  can  be 
arrived  at,  is  twice  as  great  as  Karstens  estimated  it  in  1894.  Considerable 
additions  have  been  made  to  our  knowledge  of  the  detailed  configuration  of  the 
Indian  ocean,  the  structure  of  which,  once  believed  to  be  very  simple  and  uniform, 
is  gradually  being  shown  to  be  extremely  varied  and  complex. 

Many  plates  in  the  atlas  are  devoted  to  the  mapping  of  the  temperature  of  the 
water,  and  those  form,  perhaps,  its  most  important  part.  As  one  turns  over  sheet 
after  sheet  one  realizes  more  and  more  fully  how  the  voyage  of  the  Valdivia  has 
furnished  an  opportunity  for  increasing  the  data  of  oceanography. 
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Besides  a  map  of  mean  snrfEMe  isotherms  of  the  two  oceaas,  there  are  isothermal 
maps  for  the  depths  of  50»  100, 150»  200,  400,  600  and  800  metres.  Similar  maps 
are  fiimiliar  to  readers  of  Dr.  A.  Buchan's  discussion  of  oceanic  circulation  in  the 
Challenger  Reports ;  but  these  were  for  di£ferent  intervals  of  depth,  and  Dr.  Schott 
has  drawn  his  maps  de  novo  from  the  original  material.  It  would  be  interesting 
to  compare  the  two  sets  of  maps  and  to  discuss  the  necessity  of  duplicating  so  vast 
a  mass  of  recent  work ;  but  it  is  just  here  that  we  in  the  British  Isles  feel  the 
effects  of  our  scientific  isolation.  We  cling  to  our  fathoms  and  our  Fahrenheit 
degrees  because  they  are  familiar  to  us,  and  we  try  to  justify  the  attitude  by  point- 
ing out  certain  inherent  elements  of  superiority  they  possess  over  meters  and  Centi- 
grade degrees.  As  far  as  reaching  the  attention  of  continental  men  of  science  is 
concerned,  we  might  as  well  write  in  Gaelic ;  and  Dr.  Schott,  rather  than  attempt 
to  interpret  the  existing  maps,  has  translated  all  the  original  temperatures  and  depths 
to  the  continental  standards  and  mapped  them  afresh.  In  the  present  case 
the  diversity  of  notations  (a  far  greater  barrier  than  the  diversity  of  languages)  is 
the  more  to  be  deplored  because  the  author  gives  a  flat  denial  to  some  of  the 
conclusions  which  Dr.  Buchan  believed  he  had  fully  established,  and  looked  upon 
as  of  great  importance.  Dr.  Schott  also  complains  that  the  1000  temperature 
observations  of  the  Grerman  ship  Gazelle  were  not  utilized  in  preparing  the 
Challenger  charts.  In  any  case,  and  for  whatever  reason,  we  are  confronted  with 
the  fact  that  a  great  piece  of  scientific  work  has  been  done  twice  over.  Careful 
comparison  will  doubtless  reveal  more  confirmation  than  contradiction  in  the 
results  of  each. 

There  are  also  maps  showing  the  position  in  depth  of  several  of  the  more  im- 
portant isotherms  over  the  oceans,  and  a  detailed  study  of  the  upwelling  of  deep 
water  along  various  parts  of  the  African  coast,  which  seems  to  be  remarkably  well 
done.  We  note,  by  the  way,  with  some  satisfaction  that  Dr.  Sohott  cannot  find 
two  German  words  which  shall  distinguish  between  water  of  different  origin  homo- 
geneously mixed  together  and  water  of  different  origin  fiowing  in  separate  though 
contiguous  and  inter-crossing  streams.  It  is  rarely  that  the  English  language 
yields  readier  terms  for  confluent  phenomena  than  German  can  supply,  but  in 
this  case  we  could  at  least  distinguish  the  waters  as  mixed  in  one^case  and  inter' 
,  mingled  in  the  other. 

The  temperature  data  arc  also  expressed  in  curves  and  profiles,  some  of  which 
are  of  very  great  interest  Those  in  the  far  south,  where  the  alternate  layers  of 
warmer  and  colder  water  characteristic  of  the  Antarctic  regions  appear,  will 
attract  particular  attention.  Judging  from  the  appearance  of  the  curves  of  change 
of  temperature  with  depths  the  observations  made  on  board  the  Vcddivia  seem  to 
have  been  of  satisfactory  accuracy. 

In  applying  his  results  to  the  question  of  the  cause  of  oceanic  circulation. 
Dr.  Schott  finds  that  the  movement  of  the  surface  of  the  sea  is  the  cause  of  the  move- 
ments at  all  depths,  for  as  Varenius,  with  his  mastery  of  principles  and  his  terseness 
of  expression,  put  it  centuries  ago.  Si  pars  oceani  movetur,  totus  oceanus  movetur. 

There  are  many  problems  touched  on  in  this  volume  and  atlas  to  which  we 
would  like  to  refer.  Amongst  them  we  may  note  the  discussion  of  the  influence 
exercised  on  the  respective  oceans  from  the  outflow  of  the  Mediterranean  and  the 
Red  sea,  and  of  the  cooling  influence  exercised  by  the  Antarctic  seas  on  the  waters 
of  all  the  oceans.  Space,  however,  forbids  further  comment,  nor  will  it  permit 
more  than  a  mention  of  the  beautiful  maps  of  salinity  and  of  density,  and  the 
discussion  of  the  meteorological  observations.  We  must  end  as  we  began,  by 
congratulating  Dr.  Schott  on  the  way  in  which  he  has  taken  advantage  of  his 
opportunities  of  work  afloat  and  of  study  ashore,  and  on  the  admirable  result  he 
has  achieved.  H.  R.  M. 
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HISTORICAL  GEOGRAPHY. 

The  Boman  Empibb. 

'Mnrray's  Handy  Classical  Maps.'     Edited  by  G.  B.  Grimdy.    ^The  Roman 
Empire/    London :  Murray.    U.  net. 

The  plan  of  these  maps,  with  their  clear  printing  4nd  distinction  of  epochs, 
seems  to  be  excellent.  One  map,  with  features  of  relief  distinguished  by  tints,  is 
placed  side  by  side  with  another  untinted,  except  along  the  frontier  lines  of  the 
Empire.  On  so  small  a  scale  equal  clearness  probably  could  not  have  been  attained 
otherwise.  To  have  printed  one  map  on  tissue  paper,  and  to  have  allowed  it  to 
fall  precisely  upon  the  other,  would  have  been  even  better,  had  durability  not  had 
to  be  considered.  A  complete  index  is  added.  One  cannot  help  noticing,  how* 
ever,  considerable  unevenness  in  the  accurate  delineation  of  detail  in  the  upper 
map.  On  so  small  a  projection  this  might  be  disregarded,  were  it  not  that  a 
minute  accuracy  is  evidently  aimed  at  in  certain  parts.  One  must  therefore  ask 
why,  if  the  three  high  points  of  Crete  are  all  specially  shaded,  the  great  Mesaorea 
plain  of  Cyprus  is  tinted  as  uniformly  over  600  feet  ?  Why  a  broad  belt  of  green 
runs  all  round  the  north  and  west  of  Asia  Minor,  often  as  in  reality  the  coast  is 
fringed  by  high  ranges  ?  Why,  among  mountains  rising  over  3000  feet,  there  is  no 
indication  of  Taygetus,  or  the  Eubcean  range,  or  the  higher  points  of  the  lesser 
islands  (which,  indeed,  all  appear  as  under  600  feet)  ?  Why,  among  points  over 
9000  feet,  Olympus,  the  Rila  Dagb,  Liubotrn,  the  Van  volcanoes,  and  Sahend  do 
not  appear  ?  And  why,  on  the  other  hand,  Hermon  and  the  inner  range  of  Midian 
do  appear  in  the  highest  category  ?  In  regard  to  the  lower  map,  there  is  nothing 
to  criticize  of  any  importance.  Oxyrhynchus  is  on  the  wrong  side  of  the  Bahr 
Tusuf,  as  in  the  upper  map  also.  We  suppose  that  the  editor's  plan  is  not  to 
take  account  of  additions  to  the  Empire  after  100  a.d.,  and  that  for  this  reason 
Dacia  and  the  trans-Euphratean  conquests  of  Trajan  are  not  included  within  the 
tinted  frontiers.  D.  G.  H. 

Historical  Atlas. 

*  A  Kew  Students*  Atlas  of  English  History.'    By  Eoiil  Reich.    Macmiilan  k  Co., 

London  and  New  York.     1903.     lOi. 

This  is  a  series  of  what  Dr.  Reich  calls  '*  plastic  maps,"  with  notes  and  index, 
for  the  use  of  students  of  all  ages.  The  main  idea  is  to  suggest  the  movement  of 
events  and  their  dynamic  nature  by  coloured  lines  and  arrows — in  itself  an  admirable 
idea,  and  worked  out  here  as  fully  as  is  consistent  with  clearness  on  such  a  small 
scale.  But  as  these  maps  contain  no  hill-work  or  suggestion  of  contours,  they  are 
hardly  sufficient  by  themselves  to  express  history  in  terms  of  geography.  Dr. 
Reich's  idea,  in  fact,  ought  to  be  further  applied  to  maps  on  a  larger  scale,  and,  if 
possible,  to  relief  models.  For  the  present  instalment,  however,  we  are  duly 
thankful.  The  maps  in  the  great  majority  of  cases  show  military  movements — that 
majority  is  rather  large  for  a  series  based  avowedly  on  J.  K  Green's  *  History ' — 
but  there  are  also  others  showing  the  progress  of  enclosure  and  discovery,  the  dis- 
tribution of  fiefs  and  abbeys.  We  might  have  expected  one  at  least  showing  the 
growth  of  towns,  and  would  have  exchanged  for  it  the  three  illustrative  of  British 
genius.  For  one  may  fairly  question  the  standard  adopted  to  determine  that 
rare  quality.  Dr.  Reich  relies  on  the  '  Dictionary  of  National  Biography,'  i.e.  on 
Sir  Leslie  Stephen  and  Mr.  Sidney  Lee,  very  good  authorities  indeed,  but  not 
conclusive.  D.  G.  H. 
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The  Fibst  Gebman  Votagb  to  India. 

'  BaltbaBar  Springer's  ludien&hrt  150£h6.  WiwienBohsftliohe  WOrdigong  der  Beise- 
beriohte  SpriDger's  zor  EinfOhrang  in  den  Keadruck  seiner  **  Meerfahrt "  von 
Jahie  1509/    Von  Franz  Schulse.    Strassburg :  Heitz.    1902. 

The  voyage  to  India  of  Balthaaar  Springer  (by  some  also  written  Sprenger  *)  is 
of  special  interest,  as  the  first  undertaken  by  Germans  after  the  sea-route  had  been 
opened  up  by  Vasco  da  Ghima.  Before  1505  the  merchants  of  Italy  had  already 
gained  an  entry  into  the  new  field,  but  it  was  only  after  the  despatch  to  Lisbon,  by 
the  Welsers  of  Augsburg,  of  their  agents  Simon  Seitz  and  Lucas  Bern  in  1503 
and  1504,  that  similar  privileges  were  conceded  to  the  Germans.  As  a  result  of 
the  agreement  concluded  by  Rem  in  1604,  three  ships  were  fitted  out  by  the 
merchant  princes  of  Germany,  and  on  their  sailing  with  the  fieet  of  d' Almeida  in 
1505,  two  German  factors,  Hans  Mayr  and  Balthasar  Springer,  went  out  in  them. 
Mayr  wrote  an  account  of  the  voyage,  which  has  remained  in  manuscript,  but 
Springer's  work  was  printed,  though  each  of  the  three  editions  is  extremely  rare. 
It  has  long  been  felt  that  the  work  was  worthy  of  a  reprint,  and  this  has  now 
been  supplied,  in  facsimile,  in  the  work  quoted  above. 

This  work,  however,  is  much  more  than  a  mere  re-issue  of  Springer's  text  and 
illustrations,  for  the  editorial  matter  forms  three-quarters  of  the  whole,  and  includes 
careful  studies  of  Springer's  life-history  (so  far  as  it  is  known),  of  the  circumstances 
under  which  the  work  was  published,  of  its  contents,  and  of  the  position  to  be 
assigned  to  the  author  as  an  original  contributor  to  knowledge.  In  some  of  his 
conclusions,  the  editor  merely  follows  Harrisse  and  others,  but  of  other  doubtful 
questions  he  attempts  an  independent  solution.  By  careful  inquiries  at  most  of 
the  great  libraries  of  the  world,  he  has  come  to  the  conclusion  that  only  four  copies 
of  the  larger  German  edition  (the  one  now  reprinted)  exist  at  the  present  day,  and 
one  of  these  is  imperfect.  There  is  a  Latin  version,  of  which  a  manuscript  has 
lately  been  found  at  the  University  Library  at  Giessen,  it  having  previously  been 
known  only  from  a  printed  copy  put  in,  as  a  make-weight,  in  the  second  volume 
of  the  '  Voyage  Litteraire  de  deux  Beligieux  Benedictines'  (Mart^ne  and  Durand), 
published  in  Paris  in  1724.  Herr  Schulze  gives  reasons  for  thinking  that  this  was 
printed  from  the  actual  manuscript  now  at  Giessen,  as  blanks  have  been  left  in 
passages  where  the  writing  of  this  is  illegible.  He  thinks  that  this  Latin  version 
was  merely  a  report  to  Springer's  employers,  which  was  subsequently  published  in 
German  in  a  more  popular  form,  first  as  an  explanatory  text  to  the  seven  woodcuts 
by  the  Augsburg  engraver,  Burgkmair  (the  smaller  German  edition),  and  after- 
wards more  in  full,  with  thirteen  woodcuts,  in  the  larger  German  edition.  Herr 
Schulze  makes  a  careful  analysis  of  the  contents,  showing  what  a  large  amount  of 
information  on  the  countries  visited  (including  the  African  coasts),  is  supplied  by 
Springer,  who,  though  not  an  educated  man,  was  an  intelligent  and  capable 
observer.  He  also  undertakes  a  detailed  comparison  with  other  works  from  which, 
conceivably,  Springer  might  have  borrowed  his  information,  especially  the  German 
translation,  by  Buchamer,  of  the  rare  Italian  collection,  *  Paesi  novamente  retrovati 
.  .  . '  (1507).t  The  result,  in  his  opinion,  is  to  show  that  the  agreements  bear 
so  small  a  proporiion  to  the  differences,  that  there  is  no  valid  reason  to  doubt 
the  originality  of  Springer's  work. 


*  Herr  Schulze  shows  that  the  balance  of  evidenoe  is  in  favour  of  Springer  as  the 
correct  form. 

t  In  quoting  the  title  of  this,  he  omita  the  last  word,  **  intitulato,"  and  so  failH  to 
make  sense.  The  full  title  is,  *  Paesi  novamente  retro?ati  £t  Novo  Mondo  da  Aberico 
Vespatio  Florentino  intitulato.' 
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BVSOPI. 

Altitude  of  Trees  on  the  Cairngorm  Monntams.— In  a  paper  read  before 


the  AaderBoniaa  Naturalists'  Society  of  Glasgow  in  November  last,  and  printed  in 
the  Cairngorm  Club  Journal^  vol.  iv.  No.  20,  January,  1903,  Mr.  H.  Boyd  Watt 
gives  some  notes  on  the  altitudes  above  the  sea  reached  by  various  species  of  trees 
in  the  Cairngorm  mountains.  Mr.  Watt*s  own  observations  have  been  made 
principally  in  the  forests  of  Abernethy  and  Bothiemorchus,  on  the  northern  side  of 
the  range,  and  in  various  glens  of  the  Braemar  district,  on  the  south ;  but  he  also 
embodies  observations  made  on  his  behalf  at  Tomintoul,  east  of  Abernethy.  The 
height  at  which  the  Scotch  pines  die  out  seems  to  be  about  1500  feet,  though 
both  these  pines  and  larches  reach  nearly  to  the  summit  of  Creag  Ghoinnich  at 
Braemar  (1764  feet).  The  birch  is  the  only  other  tree  which  attains  this  altitude, 
and  this  seems  to  hold  its  own  better  than  the  Scotch  pine.  Above  1500  feet,  in 
the  Braemar  birch  woods,  the  trees,  though  well  proportioned,  are  often  not  more 
than  6  feet  in  height.  In  the  Morrone  wood — a  typical  birch  one,  with  an  under- 
growth of  heather,  juniper,  and  bracken,  though  Scotch  pines  appear  in  places — 
there  are  occasional  aspens  up  to  1500  feet.  Mr.  Watt  gives  a  list  of  other  trees 
found  above  1100  feet  (the  altitude  of  Tomintoul  is  1160),  from  which  it  appears 
that  the  lime,  sycamore,  laburnum,  wild  cherry,  ash,  elm,  alder,  hazel,  and  at  least 
two  willows  occur  between  1100  and  1200  feet,  while  the  moimtain  ash,  hawthorn, 
horse-chestnut,  and  beech  reach  at  least  1100.  Most  of  the  last  named  are,  of 
course,  introduced. 

The  Snow-line  in  Norway. — Norway  is  rightly  called  a  snowy  land.  In  the 
south  snow  covers  the  ground  for  only  two  to  three  weeks,  but  further  north  it 
remains  much  longer,  at  B^at  two  or  three  months,  and  at  Vads#  half  the  year.  It 
has  been  reckoned  that  2*5  per  cent,  of  Norway  is  covered  with  permanent  snow, 
but  this  is  certainly  too  high  an  estimate.  According  to  Holland,  fully  5000 
kilometres  (1430  square  miles)  are  buried  in  snow  throughout  the  year,  of  which 
the  Jostedalsbras  accoimts  for  330  square  miles,  or,  with  the  closely  adjacent  glaciers, 
483  square  miles,  while  the  Folgefond,  Svartiseu,  Aalfotbrse  and  Frostisen  have  an 
aggregate  area  somewhat  less  than  this.  The  remainder  of  the  permanent  snow  is 
scattered  over  the  country  in  small  patches.  Dr.  A.  M.  Hansen  {Norske  Geogr. 
Selsk,  Aarhog,  1901-2)  has  compiled  a  map  of  snow-lines,  taking  as  limit  the  level 
to  which  glaciers  under  the  most  favourable  topographical  conditions  descend  on  an 
average.  These  lines  show  clearly  that  the  snow-line  thus  defined  rises  consider- 
ably towards  the  interior.  The  snow-line  contours  run  on  the  whole  parallel  to  the 
coast — south-south-west  to  north-north-east — and  are  not  determined  by  the  lati- 
tude. Glaciers  first  appear  at  a  distance  of  25  to  30  miles  from  the  coast,  and  here 
end  at  a  height  of  600  metres  (1970  feet).  The  other  contours  run  nearly  parallel 
to  this  till  a  height  of  1800  metres  (2600  feet)  is  reached  in  the  country  between 
Jotunheim  and  Bondene.  Where  the  large  fiords  penetrate  into  the  land  the 
contours  are  thrown  eastwards.  A  comparison  of  these  contours  with  a  tempera- 
ture chart  shows  that  the  snow-line  stands  in  no  direct  relation  to  the  mean  annual 
temperature,  and  that  where  the  winter  is  mildest,  along  the  coast,  the  snow-line 
is  lowest.  The  summer  heat,  however,  has  a  marked  effect  on  the  height  of  the 
snow-line.  The  precipitation  reaches  a  maximum  along  an  axis  lying  about  50  miles 
from  the  coast,  and  amounts  to  about  79  inches  south  of  Stad,  and  39  inches  and  over 
in  Nordland.  On  the  whole  the  rainfall  contours  accord  with  those  of  permanent 
snow,  the  SQOw-line  lying  highest  over  the  drier  continental  side  of  thd  country. 


THK  MOMTHLT  SBOOBD.  317 

Certain  ezceptioDs,  howe7er,  may  be  noticed,  and  it  must  also  be  remembered  that 
heavy  summer  rains  are  very  effective  iu  washing  away  snow.  The  height  of  the 
SDow-line  seems,  theo,  to  depend  on  the  summer  heat,  which  melts  the  covering  of 
snow,  and  the  winter  rains  and  snow.  Accordingly  it  is  lower  near  the  coast  where 
Atlantic  cyclones  with  heavy  winter  precipitation  prevail,  and  high  in  the  interior 
where  the  winter  is  dry  and  rain  falls  in  summer. 

The  Highest  Monntain  in  Sweden. — Until  recently  little  was  known  of  the 
elevation  of  the  country  in  Swedish  Lapland,  and  until  the  end  of  the  seventies  the 
Sulitelma  group  was  considered  to  be  the  highest  elevation  in  Sweden.  In  1879, 
however,  the  Sarjetjakko  was  ascended  by  Bucht  and  its  height,  measured  by  two 
aneroidp,  was  found  to  be  6980  feet,  or  804:  feet  greater  than  that  of  Sulitelma. 
Afterwards  another  claimant  was  found  for  the  honour  of  being  the  highest 
summit,  the  Eebnekaise,  but  the  measurements  taken  were  not  accurate  enough  to 
fettle  the  question.  In  1896  Prof.  P.  G.  Roecq  spent  two  weeks  in  the  neighbour- 
hood, when,  however,  the  atmospheric  conditions  were  unfavourable  and  the  highest 
point  of  the  Eebnekaise  rarely  visible.  He  was  able  to  complete  his  survey  in 
1902,  when  be  fully  determined  the  height  and  position  of  the  mountain.  His 
heights  are— Kebnekaise,  G9G4:  feet;  Siijetjakko,  6855;  Easkasatjakko,  6809; 
Stuor  Niak,  G302.  These  and  lesser  heights,  given  in  Ymer^  No.  4,  1902,  are 
marked  on  the  topographical  map  of  Norrbotten,  on  the  scale  of  1 :  200,000. 

Canals  in  Belg^inm. — It  is  proposed  to  bring  the  Limburg  coalfields  into 
direct  water-communication  with  the  Schelde,  the  scheme  being  to  rectify  the 
course  of  the  Kapel  and  Nethe,  connection  being  made  with  the  latter  river  and 
the  Campine  canal.  It  is  considered  probable  that,  in  order  to  carry  out  this  plan 
effectually,  it  will  be  necessary  to  deflect  the  course  of  the  Rupel  for  about  5  miles 
between  Boom  and  its  meeting  with  the  Schelde,  and  as  soon  as  this  is  definitely 
settled,  junction  will  be  efi*ected  between  the  Kupel  and  the  enlarged  WiUebroeck 
canal,  which  connects  Brussels,  Malines,  and  Antwerp.  Another  canal  under  con- 
sideration is  to  connect  the  small  town  of  Selzaete  with  a  point  on  the  Schelde 
some  10  miles  above  Antwerp.  This  would  bring  Antwerp  and  Ghent  into 
navigable  communication,  the  latter  being  already  connected  with  Selzaete  by  the 
Terneuzen  canal. 

ASIA. 

^    The  Morphology  of  the  Coasts  of  the  Sea  of  Aral— Describing  the 

coasts  of  the  lake  in  the  Annuaire  QeoL  et  Mineral,  de  la  Rassiey  vol.  v.  Nos. 
€  and  7,  Mr.  L.  Berg  divides  them  into  four  types — ^jagged,  regular,  and  embayed 
coasts  (the  gelappte^  glatte,  and  gebuchteie  Kiisten  of  Penck),  and  alluvial  coasts 
at  the  mouths  of  rivers.  To  the  first  type  belongs  the  northern  coast  from  Kara- 
tamak  to  Sari-Cheganak  bay.  It  is  divided  by  the  peninsulas  of  Kulandi,  Earatyup, 
<Jhubar,  and  Euk  Ternak  into  five  gulfs  of  considerable  breadth,  where  depths  of 
nearly  100  feet  were  sounded,  while  in  the  middle  of  the  sea  no  depth  over  77  feet 
was  found.  The  steep  northern  bank,  490  feet  above  the  water,  consists  of  hori< 
zontal  strata  of  Lower  Tertiary  age.  They  are  not  dislocated  to  any  great  degree 
except  on  the  southern  shore  of  the  Kulandi  peninsula.  Other  types  of  coast 
cccur  also  in  particular  part?,  and  the  effect  of  abrasion  is  clearly  marked  on  the 
friable  argillaceous  rocks,  considerable  masses  of  which  fall  into  the  sea  and  form 
submarine  terraces  which  would  shelter  the  coast  from  further  attacks,  were  it 
not  for  the  rise  in  the  level  of  the  water,  which  of  late  has  amounted  to  about 
8  inches  annually.  Owing  to  the  dryness  of  the  climate  there  is  hardly  any 
erosion  by  rain,  and  the  cliffs  present  a  perpendicular  front  to  the  water.  The 
surf  is  also  assisted  in  its  work  of  abrasion  by  the  mantle  of  ice  which  lies  on  the 
No.  IIL— March,  1903.]  y 
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northern  coast  from  the  middle  of  December  to  the  end  of  April,  attaining  in 
severe  winters  a  thickness  of  3^  feet.  When  it  breaks  np  and  is  carried  along  by 
the  current,  it  cuts  like  a  saw  into  the  face  of  the  cliffs.  The  western  shore 
extends  for  a  distance  of  150  miles  along  the  steep  mai^  of  the  Ust-urt  plateau,, 
with  a  height  of  520  feet.  Along  this  stretch  it  contains  not  one  bay  of  any 
depth — only  on  a  large-scale  map  are  any  sinuosities  perceptible — and  not  a  single 
island  lies  off  the  coast.  At  the  foot  of  the  decliyity  lies  the  deepest  hollow  in  the 
Sea  of  Aral,  with  depths  of  over  100  feet  and  a  maximum  of  223  (see  map  in 
vol.  xix.  No.  4,  p.  504).  The  banks  are  composed  of  marls  and  limestones  of  the 
middle  and  lower  Sarmatian  series.  The  eastern  shore  south  of  the  mouth  of 
the  Sir  Daria  is  sandy,  and  hard  rock  is  nowhere  visible.  The  coast-line  is  broken 
by  numerous  small  and  shallow  inlets,  a  mile  or  less  in  length,  while  the  largest,, 
the  Bik-tau,  has  a  length  of  15  miles  and  a  breadth  of  2.  The  low  eastern  coast 
is  the  bed  of  the  old  Aralo-Caspian  sea  modified  by  eolian  agents.  It  is  studded 
with  shallow  basins  with  smooth  clayey  bottoms  (takiri)  and  wind-blown  parallel 
ridges  enclosing  hollows.  When  the  sea  rises,  as  it  is  now  doing,  it  makes  its  way, 
with  the  assistance  of  the  wind,  through  the  intervening  low  ridges^  and  converts 
the  basins  and  hollows  into  winding  inlets,  while  the  promontories  along  the  shore 
are  cut  off  from  the  mainland  and  become  islands.  The  growth  of  the  Sir  Daria 
delta  can  be  traced  with  great  exactness,  for  it  has  been  surveyed  four  times  from 
1847  to  1900.  Tbe  funnel-shaped  mouth,  which  in  1847  extended  to  a  length  of 
6  miles,  with  a  breadth  of  2  miles  and  a  depth  of  10  feet,  has  been  silted  up,  and 
the  delta  has  been  pushed  far  forward  into  the  sea.  It  is  estimated  that  the  area 
of  the  delta  has  been  enlarged  during  the  interval  by  14 1^  square  miles.  On  tbe 
south  coast  are  regular  shore-lines  with  deltas  stretching  out  into  the  water. 
L.  Berg*s  illustrations  show  remarkable  examples  of  abrasion,  deflation,  etc. 

Bolaang^-Hongondo  in  Celebes. ^By  the  agreement  of  1895  the  boundary 
between  the  Dutch  province  of  Minahassa  and  the  autonomous  state  of  Bolaang- 
Mongondo  was  defined  as  following  the  Poi'gar  river  to  the  Celebes  sea  and  the 
Baiyas  or  Buyat  river  to  Tomini  bay.  It  was  subsequently  ascertained  that  the 
Poi'gar  rises  in  the  Danou  Mooat,  and  that  the  sources  of  the  two  rivers  ai-e  not  near 
together.  To  gain  some  knowledge  of  the  frontier  lands,  Heer  A.  C.  Veenhuizen 
set  out  in  April,  1900,  from  Amurang,  and,  passing  PoOpo  in  Minahassa  and  ascending 
the  Ranoiapo,  crossed  the  Gunung  Senayap  or  Sinayap  into  the  Poi^ar  basin.  On 
his  way  up  the  latter  river  through  very  hilly  country,  he  turned  for  a  short 
distance  along  the  path  to  Poopo  in  Bolaiing,  to  examine  some  warm  springs  at  a 
high  temperature,  which  iu  dry  weather  give  out  such  powerful  sulphur  fumes  thai 
it  is  impoSfiible  to  pass  by  them.  Then  he  continued  his  journey  to  the  Danou 
Mooat,  which  has  a  length  of  nearly  3  miles  and  a  maximum  breadth  of  1800  yards. 
Its  surface  lies  about  3350  feet  above  sea-level.  The  temperature  of  the  water  was 
68°  Fahr.  in  the  morning,  and  93°  at  noon.  Perhaps  the  warmth  of  water  in  the  morn- 
ing is  due  to  warm  springs,  for  the  neighbourhood  is  volcanic,  and  weathered  pumice- 
stone  lies  above  the  clay  soil  to  the  depth  of  an  inch.  To  the  west  of  tbe  lake  rises 
the  Ambang,  an  extinct  volcano  some  6000  feet  high,  on  the  summit  of  which  is  a 
crater  lake  9  or  10  acres  in  extent;  and  to  the  north  of  it  the  much  lower 
Pinupulan  ('*  Sulphur  mountain  "),  which  seems  to  be  the  western  side  of  a  crater. 
Following;  a  route  to  the  left  of  the  Poigar  river,  Heer  Veenhuizen  ascended  the 
Limbut  to  a  height  of  5500  feet,  only  a  few  yards  from  the  top,  and  also  the 
Gunung  Damar,  so  named  from  the  resinous  trees  which  grow  on  it,  and  reached 
the  town  of  IVigar  on  the  coast.  Thence  he  turned  up  the  basin  of  the  river  again, 
exploring  some  of  the  tributaries  of  the  right  bank,  and  crossed  the  watershed 
towards  the  Ranoiapo  at  a  height  of  3120  feet,  where  it  was  seen  that  Poopo  (Min.) 
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lies  nearer  to  tbo  Poigar  than  it  is  marked  on  maps.  He  also  visited  the  little 
Ilooloi  lake  through  which  the  Poigar  flows  from  south-south-east  to  north-north- 
west. It  lies  at  an  eleyation  of  2895  feet,  has  a  length  of  440  yards  from  north  to 
south,  with  a  maximum  breadth  of  550,  and  is  62  feet  deep  in  the  middle.  The 
Sinayap  was  sgaln  crossed  at  a  height  of  3510  feet,  and  Poopo  (Min.)  was  found  to 
lie  1010  feet  above  eea-level.  Heer  Veenhuizen  made  another  excursion  to  locate 
the  sources  of  the  Buyat.  He  ascended  the  Sekuyung,  its  tributary  the  Pinanga- 
toan,  and  the  Pinaogatoan-kiri  to  the  Gunung  Tokulon,  and  found  the  highest 
source  of  the  Buyat  on  the  southern  side  of  this  mountain  at  a  height  of  4300  feet. 
Thence  flows  the  Buyat-kiri,  which,  uniting  with  the  Buyat-kanam  at  a  height  of 
2720  feet,  enters  the  Tomini  bay  immediately  to  the  north  of  the  little  Rachun. 
island. 

AFRICA. 

The  Da  Boorg^  de  Bozat  Expedition:  Death  of  the  Leader.— After 

almost  completing  his  projected  journey  across  the  continent,  the  Vicomte  du 
Bourg  de  Bozas  has,  we  regret  to  say,  lost  his  life — from  fever,  it  is  said — during  the 
journey  from  the  Nile  to  the  lower  Congo.    Few  recent  expeditions  have  resulted 
in  greater  beneflts  to  science,  for  M.  du  Bourg*s  party  was  carefully  organized,  and 
included  experts  in  the  several  branches  of  scientific  study,  each  of  whom  was 
able  to  devote  himself  to  his  own  special  subject.    The  early  death  of  the  young 
traveller — a  scion  of  one  of  the  oldest  French  families — is,  therefore,  a  serious  losa^ 
to  the  cause  of  African  geography.    Details  respecting  the  last  stage  of  the  journey 
have  not  yet  been  made  known,  but  the  narrative  of  the  second  section,  from 
Adis  Abbaba  to  the  Nile,  which  appears  in  the  February  number  of  La  Geographic, 
and  of  which  an  advance  proof  has  courteously  been  forwarded  to  us  by  M.  Rabot, 
enables  us  to  supplement  the  brief  account  given  in  our  January  number.      The 
route  south  to  the  Omo  and  Lake  Rudolf  was  chosen  so  as  to  avoid,  as  far  as  possible, 
the  routes  of  previous  travellers,  though  some  of  the  ground  had  previously  been 
covered  by  the  Krlanger-Neumann  Expedition  (among  others),  of  the  results  of 
which  M.  du  Bourg  does  not  seem  to  have  been  aware.    After  passing  through  the 
populous  province  of  Gurage,  the  expedition  struck  south-east  for  Sidamo,  east  of 
the  chain  of  lakes,  a  visit  being  paid  en  route  to  the  fertile  district  of  Kambata». 
and  an  examination  made  of  two  of  the  aforesaid  lakes.    M.  du  Bourg^s  description 
of  the  lakes  is  somewhat  difficult  to  fit  in  with  those  of  previous  travellers,  some 
of  the  number  being  unaccountably  omitted.     The  two  first  visited  are  spoken  of 
as  Shalla  and  Abassa,  apparently  the  Shale  and  Abassi  of  Neumann ;  but  nothing 
is  said  of  the  lake  Lamina,  placed  by  the  latter,  aa  by  Wellby  and  Harrison, 
immediately  to  the  south  of  Shale.    As,  however,  it  is  stated  that  the  level  of 
Shalla  has  lately  risen,  it  seems  possible  that  it  now  forms  one  sheet  of  water 
with  Lamina,  though  from  its  delineation  on  M.  du  Bourg's  map,  it  is  more 
probable  that  it  represents  the  latter  only.    Abassa,  too,  is  said  to  have  lately 
transgressed  its  banks,  as  shown  by  the  dead  trees  standing  in  its  water.    This  is 
pure  and  good,  although  there  is  no  outlet,  and  is  extremely  clear,  whereas  the 
water  of  Shalla  is  green  from  minute  algaa.    The  lake  to  the  east  of  Abassa,  to  which 
no  distinctive  name  was  given  by  Neumann,  is  spoken  of  as  Oitu,  and  is,  besides, 
very  much  smaller  than  the  eastern  Abassi  of  Neumann.   Lake  Abbaye,  to  the  south, 
which  is  very  shallow  near  its  northern  shores,  shows  signs  of  recent  retreat.     Its 
waters  are  very  muddy.     M.  du  Bourg  states  that  it  is  drained  by  the  Sagan  or 
Galana,  making  no  mention  of  the  intermediate  lake  Chalo  or  Gangjule,  to  which, 
iDdeed,  the  itinerary  did  not  extend.    All  the  lakes  are  said  to  be  quite  distinct,  no 
traces  of  a  forner  connection  in  the  form  of  lacustrine  sediments  being  found  in 

Y  2 


320  THE  MONTHLY  RECORD. 

the  interveniog  couotrj.  In  Walamo,  traces  of  the  oocupation  of  the  country  by 
Mohammed  Granye  were  Foen  in  the  form  of  stone  colamno,  probably  the  remains 
of  tombs  or  templep.  Hence  the  route  kd  west  across  the  Bifatti,  the  main  feeder 
of  Abbaye  (Icnown  higher  up  as  Wera,  evidently  the  Waira  of  some  former  maps), 
to  Sidamo,  the  people  of  which  are  described  as  more  civilized  than  their  neighbours, 
and  the  country  as  rich.  The  expedition  then  went  south  and  west  across  the  moun- 
tainous country  between  Abbaye  and  the  Omo,  finally  following  the  river  down  to 
Rudolf.  A  recent  retreat  of  the  waters  of  the  lake  was  noticed,  but  this  is  thought 
to  be  merely  seasonal,  as  the  lake  was  reached  at  the  close  of  the  dry  season.  Its 
eastern  shores  are  said  to  be  well  wooded  and  populous.  The  march  was  continued 
south-west  through  the  Turkana  and  Karamoyo  countries,  the  water-parting  between 
Lake  Rudolf  and  the  Nile  being  crossed  on  a  plateau  5230  feet  above  the  sea.  In 
the  Turkana  country  all  the  river-beds  were  called  *'  ruzi "  by  the  inbabitantf. 
Near  Blount  Terror,  an  isolated  peak  6500  feet  high,  the  Igiai — a  trib3  similar  to 
the  Turkana,  but  les3  savage — were  met  with,  and  afterwards  the  Utumur,  a  small 
and  timid  race,  the  last  of  the  group  which  speaks  the  Puma  language.  The  last  part 
of  the  route  led  through  the  Sbuli  country.  Notes  are  given  on  the  geology,  fauna, 
And  climate  of  the  countries  traverfed.  From  Adis  Abbaba  to  the  Turkana  frontier 
'the  rocks  were  all  eruptive,  but  the  lower  Omo  valley  is  covered  by  recent  alluvium, 
4)robably  laid  down  on  the  floor  of  a  vast  lake,  and  in  this  were  found  the  numerous 
i^emains  of  mammalia  already  alluded  to  (anicy  p.  80).  Beyond  the  Turkana- 
^aramoyo  frontier  the  country  consisted  of  granite,  with  its  natural  accompaniment 
.  of  laterite. 

The  Tribes  of  Eastern  Uganda. — As  the  first  of  a  series  of  ''  Occasional 
Papers"  to  be  issued  by  the  Anthropological  Institute, a  sketch  of  the  various  races 
dwelling  in  the  region  between  the  Victoria  lake  and  Mount  Elgon  has  been 
supplied  by  Mr.  C.  W.  Hobley.  The  bulk  of  the  work  is  of  more  special  interest 
to  the  ethnologist,  as  it  deals  with  the  customs  of  the  tribes,  their  subdivisions, 
languages,  etc.;  but  the  first  chapter  is  devoted  to  the  wider  subject  of  the 
afiSnitiei  and  past  moveraeots  of  the  main  racial  groups.  The  peoples  described 
are  classed  by  Mr.  Hobley  under  the  four  heads  of  Bailtu  Kavirondo,  Nilotic 
Kavirondo,  Nandi,  and  Masai  groups.  The  route  by  which  the  first-named 
entered  the  country  is  somewhat  doubtful,  it  being  possible  ihat  they  came  either 
from  the  west  through  Uganda,  or  from  the  south,  from  Unyamwezi  along  the 
eastern  side  of  the  lake.  Mr.  Hobley  inclines  to  the  latter  opinion,  as  both 
physically  and  mentally  the  Bantu  Kavirondo  show  great  differences  from  the 
Uaganda,  while  the  existence  of  Bantu  people;*,  speaking  closely  allied  dialects,  on 
the  islands  at  the  mouth  of  Kavirond9  bay  and  on  the  maiuland  farther  south 
supports  the  idea,  as  does  also  the  fact  alluded  to  at  the  end  of  the  work,  that  a 
similarity  is  observable  with  the  language  spoken  in  Unyamwezi.  Indications  of 
northward  movements,  continued  to  the  present  day,  are  also  to  be  observed.*  The 
invasion  of  the  Nilotic  Ja-Lu  >,  who  occupy  both  shores  of  Kavirondo  bay,  is  con- 
sidered as  having  taken  place  at  a  later  date,  and  to  have  been,  in  fact,  the  cause 
which  checked  the  Bantu  movement  by  leading  to  the  occupation  of  the  narrow 
Jvitoto  plain,  which  iotcrvenes  between  the  lake  and  the  Nandi  escarpmeut.  The 
origin  and  southward  migration  of  the  Nandi-Lumbwa  group  are  matters  of  un- 
certainty, but  it  seems  probable  that,  like  the  Masii,  these  stocks  are  a  result  of 
intermixture  between  Nilotes  and  Hamites,  the  Hatnitic  strain  beiug,  however,  less 

♦  "While  assigning  to  the  Wanyamwezi  a  tendency  to  u  south-to-north  movement. 
Baumann  ('  Durch  Masailand,'  p.  238)  considered  that  the  Bantu  tribes  on  the  east  of 
the  Victoria  lake  had  moved  in  a  contrary  direction. 


THE  MONTHLT  RECOBI).  321 

marked  than  in  the  Masai.  Their  migration  probably  took  place  at  a  fairly  remote 
period,  and  it  seems  likely  that  their  former  habitat,  like  tbeir  present,  was  an 
upland  region.  The  Guasaogishu — the  only  section  of  the  Masai  included  within 
the  area  dealt  with  by  Mr.  Hobley — ^have  given  up  the  nomadic  habits  of  the  race, 
and  now  live  in  scattered  settlements  among  the  Kavirondo,  Nandi,  etc.  The 
Eldorobo  (Wanderobo  of  other  writers)  seem  to  be  survivors  of  an  aboriginal  race, 
which  Mr.  Hobley  is  rather  inclined  to  compare  with  the  Nandi — whoso  language 
they  have  adopted — than  with  the  Negrillo  or  Pygmy  races.  The  general  survey 
closes  with  a  comparison  of  the  characteristics  of  the  Kavirondo  and  Nandi  groups 
as  resulting  from  the  differences  of  their  habitats,  the  cold  and  fogs  of  the  high 
Nandi  plateau  l)eing  considered  to  have  acted  detrimentally  on  the  temper  and 
physical  development  of  its  inhabitants. 

The  Sabi  Eiver  at  a  Waterway. — Mr.  Stanley  Hyatt,  whose  map  and 
description  of  Eastern  Mashonaland  appeared  in  the  Journal  for  May,  1902,  has 
returned  to  East  Africa,  where  he  has  made  a  study  of  the  capabilities  of  the  Sabi 
river  for  purposes  of  navigation.  He  writes  to  us  as  follows:  '*The  Sabi  and 
Lundi  rivers  join  at  a  point  on  the  Anglo-Portuguese  border  some  170  miles  from 
the  sea-coast.  Above  this  junction  the  Sabi  carries  a  considerably  larger  volume 
of  !;rater  than  its  neighbour,  the  proportion  under  normal  conditions  being  about 
two  to  one.  Both  rivers  are  of  the  same  general  character,  having  broad  sandy 
beds  and  precipitous  banks.  However,  some  G  or  8  miles  above  their  junction 
there  is  a  rapid  change  in  the  level  of  the  country,  which,  in  the  case  of  both  rivers, 
causes  rocky  cataracts,  rendering  these  portions  of  the  streams  quite  impassable. 
Below  its  junction  with  the  Lundi,  the  Sibi  follows  the  general  direction  of  the 
former  river,  the  bed  becoming  considerably  larger,  but  still  remaining  of  the  same 
sandy  character.  From  this  point  onwards  there  arc  no  further  rapids.  The 
width  of  the  Sabi  varies  greatly  at  different  points,  the  bei  becoming  in  Eome 
cases  as  broad  as  H  mile,  in  others  narrowing  down  to  half  a  mile.  There  are 
a  considerable  number  of  islands,  some  little  more  than  large  sandbanks,  others 
many  hundreds  of  yards  long  and  covered  with  large  trees.  During  the  summer 
months  the  river  fills  its  bed  from  bank  to  bank,  and  from  January  to  April  there 
will  be  an  average  depth  of  7  feet  in  the  centre  of  the  stream,  while  in  many 
places  it  may  reach  a  maximum  of  18  feet.  At  the  end  of  the  wet  season  the 
stream  rapidly  diminishes  in  width,  covering  but  a  small  portion  of  the  river-bed, 
and  rarely  flowing  in  a  single  channel.  Roughly  speaking,  at  the  beginning  of 
July  the  stream  has  an  average  width  of  250  yards  and  depth  of  3  feet.  Later 
in  the  season  the  water  sinks  still  further.  It  is  impossible  to  give  any  fixed 
estimates  as  to  the  depth  and  width  of  the  Sibi  at  various  points,  on  account  ot 
the  shifting  nature  of  the  fand,  and  the  great  variations  in  the  yearly  rainfall. 
The  rivtr  is  always  navigable  for  light  craft  as  far  as  the  Rhodesian  border,  but  it 
would  b3  impossible  for  any  heavy  craft  to  ascend  so  high  during  the  dry  season. 
The  current  in  the  Sabi  is  strong  in  mid-stream,  and  continually  changing  with 
the  varying  depths  of  the  channels  and  the  riee  or  fall  of  the  flood.  But,  provided 
there  were  sufficient  depth,  small  steamers  could  always  make  headway  against  it. 
There  is  always  a  strong  breeze  blowing  up-stream  during  the  daytime,  quite 
sufficient  for  sailing  purpose^  On  the  banks  is  an  ample  supply  of  excellent  fuel 
for  steamers,  and,  despite  the  general  steepness  of  the  banks,  tbere  are  numerous 
good  landing-places." 

New  Fort  in  Cape  Colony. — It  seems  probable  that  the  fine  harbour  of 
Saldanha  bay  will  before  long  be  utilized.  Application,  it  is  stated,  is  to  be  made 
to  Parliameat  for  powers  to  construct  docks  and  build  a  railway  to  connect  the  port 
with  the  existing  Government  line.    This  will  be  72  miles  in  length,  and  will  pass 
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through  Hopefield  and  Omreeshurg.  The  chief  drawhack  to  Saldanha  hay  has 
hitherto  been  the  lack  of  water,  and  this  it  is  now  proposed  to  bring  from  the  Berg 
ri^er,  40  miles  distant.  It  is  not  expected  that  the  port  will  compete  with  Cape 
Town,  but  it  is  hoped  that  the  large  anchorage  and  good  shelter  available  will 
attract  shipping,  especially  in  the  case  of  goods  intended  for  up-country.  The 
harbour  is  completely  landlocked,  a  natural  breakwater  rendering  the  bay  always 
smooth.  It  should  be  remembered  that  this  is  not  the  Saldanha  bay  of  the  old 
navigators^  which  was  the  modern  Table  bay. 

Horthem  Higeria. — Some  meteorological  statistics  of  interest  are  given  in 
Sir  F.  D.  Lugard's  lately  issued  report  on  Northern  Nigeria.  In  the  operations 
against  the  Emir  of  Tola  the  advance  upon  his  capital  had  to  be  deferred  until 
September,  as  that  month  is  the  only  season  when  the  Benue  is  navigable  as  far 
as  Yola,  the  extreme  eastern  limit  of  the  British  territory.  The  rise  and  fall  of 
the  Niger  has  been  recorded  Vith  more  or  less  completeness  ever  since  1898,  and 
the  figures  last  given  are  as  follows :  In  June  the  total  rise  was  3  inches ;  in 
July,  34^  inches ;  and  in  August,  26  inches.  No  record  was  kept  in  September,  but 
at  the  end  of  October  there  had  been  a  total  fall  of  23  inches,  while  in  the  suc- 
ceeding month  there  was  a  further  fall  of  23  inches,  and  in  December  of  1  inch. 
At  Lokoja  and  Jebba — both  on  the  Niger — the  dry  season  is  in  the  winter,  and 
during  December,  January,  February,  and  March,  no  rain  fell  at  the  latter  place, 
and  none  during  the  first  three  of  these  months  at  Jebba.  The  year's  rainfall 
at  Lokoja  was  60  inches,  and  at  Jebba  52  inches.  The  mean  temperature  at  the 
two  places  are  81°  and  82°* 5  Fahr.  respectively.  All  the  stations  in  the  territory 
are  in  future  to  be  furnished  with  proper  meteorological  instruments. 

The  Knidir  Platean,  Algerian  Sahara. — ^The  region  south-east  of  Insalah 

consists  of  a  rugged  plateau,  one  of  the  elevated  massifs  which  separate  the  oases  of  the 
Algerian  Sahara  from  the  Tuareg  countries  to  the  south.  Few  details  have  hitherto 
been  known  respecting  its  geographical  features,  but  some  additions  to  our  know- 
ledge have  lately  been  made  through  the  work  of  the  French  officers  stationed  at 
Insalah.  The  Muidir  was  grossed  by  Lieut.  Cottcnest  during  his  expedition  against 
the  Hoggar  Tuareg  early  last  year,  but  this  being  a  military  one,  passing  through 
hostile  territory,  few  opportunities  can  have  offered  themselves  for  survey  work,  while 
Lieut.  Cottenest's  notes  were  subsequently  lost  during  the  fight  with  the  Tuareg. 
A  short  time  after  this  officer  s  passage,  a  reconDaissance  of  the  Muidir  was  carried 
out  by  Colonel  Laperrine,  accompanied  by  Lieuts.  Rousseau  and  Requin,  the  latter 
of  whom  has  given  an  account  of  the  march  in  the  Benseignements  CoJontaux, 
No.  8,  appended  to  the  Bulletin  de  VAfrique  Fmngaise  for  December,  1902.  It  is 
accompanied  by  a  map  prepared  by  Lieut.  Rousseau.  According  to  Lieut.  Requin, 
the  broad  physical  features  of  this  rugged  region  are  most  difficult  to  grasp.  On 
the  north  the  plateau  is  bordered  by  a  complex  and  broken  series  of  ridges,  and 
on  the  west  by  a  vertical  escarpment  of  nearly  constant  height,  but  the  interior 
forms  a  veritable  chaos.  The  two  most  striking  natural  features  are,  on  the  one 
hand,  the  numerous  deep  clefts,  traversed  by  t'-eds  flowing  between  perpendicular 
walls  600  to  lOCO  feet  high,  and  on  the  other,  the  rocky  crests  or  ridges  which  run 
over  the  surface,  and  are  sometimes  broken  up  into  strange  accumulations  of  rocks, 
having  all  the  appearance  of  ruins.  The  tceds^  however,  o]_)en  out  into  green 
valleys,  which  afford  good  pasturnge,  the  Muidir  being  more  favoured  by  nature 
than  Tidikelt,  for  it  has  a  regular  rainfall  and  abundance  of  wood,  in  addition  to 
its  pastures.  It  was  formerly  inhabited,  but  seems  to  have  been  deserted  as  a 
consequence  of  the  French  occupation  of  Insalah. 
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AMSBICA. 

Kessn.  Powell,  ftointon,  and  Foster's  Ascent  of  the  SonfEriere.~The 

ascent  made  by  these  gentlemen  on  October  28, 1902,  was  briefly  referred  to  in  the 
last  number  of  the  Journal^  since  the  issue  of  which  Mr.  Quinton  has  sent  us  a 
<tutting  from  a  local  newspiper  giving  some  additional  details.  The  ascent  was 
begun  from  the  coast  at  Wallibou,  the  first  part  being  exceedingly  diflScult,  owing 
to  the  formation  of  several  new  cliffs  and  ravines.  Afterwards,  apart  from  the 
-extreme  narrowness  of  the  knife-ridges,  the  way  was  easier.  On  arrival  at  the 
summit,  it  was  found  that  the  old  crater  was  active,  discharging  volumes  of  steam, 
and  throwing  up  cones  of  ashes  from  a  fissure  close  under  the  southern  wall.  The 
-ejecta^  which  were  heaped  up  round  the  inner  walls  to  a  height  of  several  hundred 
feef,  were  almost  red  hot,  and  were  smoking  profusely,  while  jets  of  steam  were 
issuing  from  a  fissure  within  4  yards  of  the  visitors'  standpoint.  Messrs.  Powell 
and  Foster  went  down  on  the  southern  side  to  a  distance  of  about  120  yards, 
beyond  which  the  walls  were  precipitous,  and  a  boiling  cauldron  of  muddy  water 
could  be  clearly  seen  in  the  centre.  The  best  view  was,  however,  obtained  from 
the  western  rim.  The  cloud  of  steam  and  ashes  from  the  fissure  under  the  southern 
wall  was  blown  westward,  giving  the  appearance  of  having  come  from  the  new 
<;rater,  though  there  were  really  no  signs  that  this  had  lately  been  active.  The 
saddle  between  the  two  craters  was  intact.  An  attempt  to  cross  to  windward 
having  failed,  owing  to  the  steepness  of  the  southern  rim  and  the  heat  of  the 
ashes,  the  descent  was  commenced,  and  proved  much  harder  than  the  ascent. 
For  a  considerable  distance  down  the  sides  the  mountain  is  covered  with  portions 
of  the  rock  and  coarse  gravel  thrown  out. 

Northern  Frontier  of  Bolivia. — A  map  published  by  the  Officina  Naclonal 

•de  ImmigraciciU,  Estadistica,  etc.,  at  La  Paz,  shows  the  various  frontier-lines  which 
}\ave  been  the  subject  of  diplomatic  negotiations.  The  furthest  north  is  the 
Ballivian-Cruls  line,  by  which  the  frontier  has  been  definitely  fixed  with  Brazil. 
It  extends  from  the  Madeira  falls  north-westwards  to  the  Yaquirana,  the  source 
stream  of  the  Yavary,  in  lat.  7°  6'  S.  and  long.  73''  47'  W.  Towards  Peru  Bolivia 
•claims  a  line  running  from  the  Inambari,  between  the  Cbandless  and  Manu,  and 
along  the  Amazons  watershed  to  the  Yaquirana,  while  the  Peruvians  claim  the 
country  as  far  south  as  the  Beni.  This  would  deprive  Bolivia  not  only  of  the 
Territorio  de  Colonias,  but  of  almost  all  the  province  of  Caupolican,  and  would  add 
«ome  190,000  square  miles  to  Peru. 

ATI8TBALASIA. 

Jonmey  acroil  Australia. — Mr.  R.  T.  Maurice,  whose  journey  into  the 
interior  of  Australia  from  Fowler's  bay  on  the  south  coast  was  referred  to  in  the 
Journal  for  June,  1902  (p.  760),  last  year  carried  out  a  more  extended  expedition, 
again  in  company  with  Mr.  W.  R.  Murray  (as  surveyor),  which  led  across  the 
whole  breadth  of  the  continent  to  the  north  coast.  A  short  narrative  of  the 
journey  appeared  in  the  Adelaide  Observer  of  November  29,  1902.  The  party, 
which  had  with  it  fourteen  camels,  left  Fowler's  bay  in  April,  1902,  and  took  about 
seven  months  to  complete  the  journey,  crossing  the  tracks  of  Giles,  Tietkins,  Qosse, 
Warburton,  and  other  explorers,  whose  routes  had  led  mainly  in  an  east-and-west 
direction.  Various  permanent  waters  were  discovered,  and  as  the  year  was  excep> 
tionally  dry,  there  can  be  no  doubt  that  the  supply  at  these  places  is  really 
perennial.  Geological,  ethnological,  and  zoological  collections  were  made.  At  an 
early  stage  of  the  journey  the  Afghan  camel-driver  deserted,  and  some  time  was 
spent  in  a  vain  endeavour  to  track  him  down.     From  Oolarinna,  a  water  which 
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had  been  visited  on  tLe  former  journey,  the  party  struck  across  for  the  Everard 
range,  where  sufficicDt  water  was  with  difficulty  obtained,  though  it  was  in  the 
vicinity  of  the  range  that  the  first  and  only  rain  experienced  fell.  The  country  is 
described  as  very  grand  and  rugged.  The  neighbourhood  of  the  Musgrave  range 
was  found  in  a  worse  condition  than  had  ever  been  known  before,  and  of  the 
rabbits  which  once  swarmed,  only  one  or  two  were  seen.  After  crossing  with  some 
difficulty  a  ragged  precipitous  range  beyond  the  Musgrave,  and  taking  copies  of 
some  remarkable  aboriginal  drawings,  the  expedition  reached  Opparinna,  where 
the  running  spring  was  found  to  have  not  diminished  much  since  the  previous 
year.  By  removing  the  outer  wood  of  a  marked  tree  in  the  vicinity,  the  inscrip- 
tion "  J.  Lamb  "  was  distinctly  made  out,  though  by  whom  and  when  the  name  was 
inscribed  is  unknown.  Some  auriferous  outcrops  were  noticed,  extending  towards 
I^etermann  range,  and  near  Ayers  rock  (so  named  by  Grosse)  copies  of  some  fine 
aboriginal  drawings  were  obtained.  At  Tiet kins'  hole,  near  Mount  Olga,  photo- 
graphs were  taken  of  the  marked  tree,  the  inscription  on  which  was  as  legible  as 
when  first  cut  thirteen  years  before.  A  water  was  found  a  little  to  the  south  of 
Lake  Amadeu?,  and  by  it  were  traces  of  a  very  ancient  camp.  The  softness  of  the 
ground  making  it  unsafe  to  cross  Lake  Amadeus  where  first  struck,  the  party 
turned  aside  to  its  western  end.  Near  Giles'  creek  a  splendid  water-hole,  thought 
to  contain  perhaps  a  million  gallons,  was  found,  and  named  Thomas'  reservoir. 
Mounts  Lyell,  Brown,  and  Russell,  seen  but  not  visited  by  Tietkins,  were  found 
dry  and  barren.  At  Eva  Springs,  on  Warburton's  track,  relics  of  that  explorer's 
stay  were  found,  and  in  the  range  near,  two  beautiful  springs  were  discovered. 
Beyond  Mount  Singleton  an  extraordinary  cave  was  found,  and  after  a  stretch  of 
the  poorest  desert  country  Dr.  Davidson's  track  was  reached.  Here  a  number  of 
camels  were  poisoned  by  eating  Gastrolobium,  and  it  was  considered  advisable  to 
make  for  civilization  at  Sturt's  creek,  whence  the  rest  of  the  journey  to  Wyndham 
on  Cambridge  gulf  was  efiected  by  frequented  tracks. 

Auitralian  Tranioontinental  Bailway.— An  official  notice  in  the  South 

Australian  Government  Gazette  calls  for  tenders  for  the  construction  and  working 
of  a  line  of  railway  from  north  to  south  across  the  Australian  continent.  In  the 
northern  territory  the  railway  has  not  as  yet  penetrated  very  far  into  the  desert, 
the  distance  from  Port  Darwin  to  Pine  Creek  (the  terminu<»)  being  not  much  more 
than  150  miles;  but  in  the  south  the  line  has  almost  reached  the  27th  parallel  of 
south  latitude,  north-west  of  Lake  Eyre,  where  Oodnadatta  has  for  some  years  been 
the  terminus.  It  is  now  proposed  to  connect  these  two  points,  and  the  scheme  is 
to  be  carried  out  on  the  land-grant  system.  The  land  to  be  granted  is  not  to 
exceed  75,000  acres  for  each  mile  of  railway,  and  is  to  be  selected  in  alternate 
blocks  on  either  side  of  the  line.  The  grant  is  in  fee  simple,  with  all  gold  and 
minerals  thereon  and  thereunder.  The  line,  which  is  to  have  a  gauge  of  3  feet  6 
inches,  will  be  under  1200  miles  in  length. 

POLAB  BSOI0K8. 

Dr.  Charcot*!  Arctic  Expedition. — A  scientific  expedition  to  the  Arctitt 

regions  is  being  organized  by  Dr.  Jean  Charcot,  with  the  support  of  the  French 
Academy  of  Sciences,  the  Natural  History  Muteum,  and  the  Ministry  of  Public 
Instruction.  M.  Charcot,  who  last  year  made  a  voyage  to  Jan  Mayen,  is  impressed 
with  the  necessity  for  the  scientific  study  of  the  regions  already  known,  to  serve  as 
a  point  of  departure  for  further  explorations  in  the  neighbourhood  of  the  pole, 
and  will  fake  with  him  assistants,  who  will  make  observations  in  the  field  of 
geology,  meteorology,  oceanography,  biology,  and  other  branches  of  science.  A 
three-masted  schooner  of  400  tons  is  being  built  at  St.  Malo  for  the  purposes  of  the 
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expeditioD,  which  will,  it  is  hoped,  sail  in  May  od  a  six  months'  craise.  It  is  pro- 
posed to  visit  Jan  May  en,  Spitsbergen,  Franz  Josef  Land,  and  the  north-west  part 
of  Novaya  Zemlya. 

The  Danish  Expedition  to  Weit  Greenland.— The  Danish  Expedition 

which  went  out  in  1902  for  the  purpose  of  researches  into  the  folk-lore,  etc.,  of  the 
native  inhabitants  of  Greenland  (Journal,  vol.  ziz.  p.  641),  was  in  September  last 
at  the  Holstenborg  colony,  on  the  west  coast,  whence  the  leader,  Mr.  Mylins 
Erichsen,  has  sent  to  the  Standard  some  account  of  the  experiences  of  his  party 
during  the  summer  months.  A  large  part  of  the  narrative  consists  in  a  description 
of  the  free,  open-air  life  which  during  this  time  the  explorers  had  shared  with  the 
Eskimo — sailing,  canoeing,  or  shootiog  along  the  mountainous  fiord-pierced  coasts 
of  West  Greenland.  Some  account  U,  however,  given  of  two  attempts  to  ascend 
the  **  inland-ice,*'  which  are  of  Eome  geographical  interest.  The  first  was  made  from 
the  inmost  end  of  the  Godtbaab  fiord,  into  which  the  Ujaragssuit  glacier  debouches. 
An  unavailiog  attempt  to  ascend  this  glacier  had  been  made  by  Nansen  during 
the  winter  following  his  crossing  of  Greenland;  oor  was  Mr.  Erichsen's  party 
more  successful,  the  attempt  being  frustrated  on  two  successive  days  by  the  soft- 
ness of  the  clay  banks  of  the  river  which  emerges  from  the  glacier,  the  impassable 
nature  of  this  stream,  and — when  a  detour  of  eighteen  hours  had  been  made  over 
the  mountain-side — by  the  perpendicular  wall  by  which  the  latter  fell  towards 
the  glacier.  On  the  second  day  a  good-sized  ruin  dating  from  the  period  of  the 
Norsemen  was  discovered  and  sketched.  Subsequently  a  more  successful  atteoopt 
to  reach  the  ice  was  made  from  Sukkertoppen,  the  route  chosen  leading  thence  np 
the  Sermilinguak  fiord,  into  which  an  arm  of  the  inland  ice  makes  its  exit. 
Mr.  Erichsen  (who  took  with  him  one  of  the  sledges  used  by  Nansen  in  1888) 
was  accompanied  by  Count  Moltke  and  by  a  young  Greenland  ecclesiastic,  Jorgen 
Broolund,  and  by  one  of  the  Greenlanders  who  had  formed  his  crew  to  the  head  of 
the  fiord.  As  the  ascent  progressed  the  ice  became  more  and  more  rough,  the 
whole  surface  being  furrowed  by  crevasses  sepirated  by  narrow?  ridges  and  pinnacles. 
With  great  difficulty  the  leader  reached  the  hummit  of  a  "  nunatak  "  over  3000 
feet  above  the  sea,  whence  a  view  was  obtained  which  enabled  him  tj  correct 
existing  maps  in  certain  particulars.  It  was  found  that  the  50-70  miles  of  ice 
between  the  South  Isortok  fiord  and  the  Evigheds  fiord  is  separated  from  the  true 
inland  ice  to  the  east  by  a  lower  country  of  lakes  and  rivers  that  receive  the  waters 
of  the  inland  ice.  Subsequently,  on  a  glacier  walk  from  the  head  of  the  Evigheds 
fiord,  Mr.  Erichsen  found  that  the  body  of  ice  between  that  fiord  and  the  Sondre 
Strom  fiord  is  separated  from  the  inland  ice  proper  by  two  rows  of  nunataks 
forming  virtually  two  consecutive  mountain  ranges,  this  being  again  not  shown 
on  existing  maps.  At  the  time  of  writing  the  Expedition  was  about  to  start 
northward  for  Egedesminde  (69°  N.),  as  a  stage  in  the  further  advance  towards 
winter  quarters  on  Melville  bay. 

Expeditioni  to  Oreenland. — The  expedition  sent  out  to  East  Greenland 
during  the  summer  of  1901  under  the  auspices  of  the  Danish  Greenland  Committee, 
with  the  support  of  the  Carlsberg  fund,  which  had  as  leader  the  botanist  C.  Eruuse 
(accompanied  by  his  wife),  ha*,  we  learn  from  Peter manns  Mitteilungen  (1902, 
p.  267),  safely  returned  after  spending  a  year  in  that  inhospitable  region.  The 
headquarters  were  fixed  at  Angmagsalik,  where  biological  investigations  were  carried 
out  during  the  winter.  This  was  long  and  severe,  though  calm,  and  the  ice  re- 
mained fast  on  the  coast  from  the  middle  of  December  to  the  middle  of  June. 
After  the  latter  date  a  survey  was  madr,  by  means  of  a  motor  boat,  of  the  two 
large  fiords  of  Augmagsalik  and  Sermilik.  The  flora  of  this  region  was  found  to 
consist  of  110  to  112  species  of  phanerogams  and  vascular  cryptogams,  besides  lowtr 
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forms,  and  the  results  of  the  expedition  include  zoological  collections,  and  bio- 
logical and  ethnographical  studies.  An  expedition  to  the  opposite  side  of  Green- 
land was  carried  out  in  the  summer  of  1902,  under  the  same  auspices,  by  Dr. 
Eugell,  who  executed  surveys  and  made  studies  of  glacier  movement,  plant  life, 
etc.,  in  the  neighbourhood  of  the  Tasiusak  fiord,  near  Jacobshavn,  as  well  as  in 
some  hitherto  unknown  districts  further  south. 

Oeodetie  Work  in  Spitlbergen.— The  result  of  the  four  years'  work  (1899- 
1902)  in  Spitsbergen  is  the  measurement  of  a  meridional  arc,  4?  IV  long,  between 
the  Eeilhaus  mountain  in  the  south  and  the  Little  Table  island  in  the  north. 
The  Russian  party  undertook  the  southern  part,  from  lat.  76**  38'  to  79"  4',  and  the 
Swedes  the  northern,  up  to  lat  80°  49'.  Both  parties  measured  a  base  with 
Jaderin's  apparatus,  in  which  the  bars  are  of  nickel  steel,  the  Swedish  base  being 
nearly  10,960  yards  long,  and  the  Russian  about  6799.  Latitudes  have  been  deter- 
mined at  the  points  where  angular  measurements  were  taken,  and  at  six  others — 
twenty-nine  points  in  all,  or  about  one  for  every  9  minutes  of  arc,  so  that  an  unusually 
exact  study  of  the  surface  form  will  be  possible.  Twenty-three  azimuths  have 
been  taken,  which  will  serve  to  detect  local  disturbances  in  azimuth,  and  the 
influence  of  the  attraction  of  the  adjacent  lands  on  astronomical  observations  has 
been  ascertained.  Gravity  obserrations  by  means  of  the  pendulum  have  been 
made  at  several  points.  Besides  the  work  of  triangulation,  the  meteorology, 
geology,  and  botany  of  the  districts  visited  have  received  attention.  It  has  been 
agreed  that  the  observations  shall,  be  published  in  detail,  and  that  the  Russian  and 
Swedish  commissions  shall  work  out  separately  their  respective  portions  of  the 
triangulation  series,  but  that  in  the  reduction  of  final  result?,  involving  a  com- 
parison of  the  astronomical  and  geodetic  results,  the  commissions  shall  co-operate. 
A  map  of  the  region  covered  by  the  triangulation  will  be  published  on  the  scale  of 
1 :  200,000,  and  sjpeclal  maps  of  the  triangular  points  on  a  larger  scale.  A  conical 
projection  will  be  used,  the  tangent  plane  touching  the  Earth*s  surface  at  78°  30^ 
N.  lat.  The  general  map  will  consist  of  five  sheets,  of  which  three  will  be  com- 
piled by  the  Russians.  The  results  of  the  expedition  will  ba  published  in  French 
in  a  series  of  memoirs,  and  will  be  ready  for  printing  within  the  year.  The  sections 
included  in  the  first  part  of  the  work  will  deal  with  the  geodetic  and  astronomical 
results,  gravity  and  tidal  observations,  etc. ;  while  magnetism,  meteorology,  geology, 
botany,  etc.,  will  furnish  the  subjects  for  the  memoirs  in  the  latter  part.  Ymer, 
No.  4, 1902. 

XATHEICATICAL  AlH)  PHT8ICAL  OEDORAPET. 

The  Figure  of  the  Earth. — In  a  paper  communicated  to  the  Geological 
Society  at  its  meeting  on  January  21,  Prof.  Sollas  discussed  the  figure  of  the 
Earth  from  a  quite  new  point  of  view,  with  the  remarkable  result  that  he  obtains 
by  empirical  methods  a  figure  agreeing  with  the  mathematical  conclusions  of  Mr. 
Jeans  (^Geographical  Journal,  February,  1903,  p.  191),  i.e.  a  "  pear-like  shape."  In 
the  note  referred  to  we  pointed  out  that,  although  Mr.  Jeans'd  general  conclusions 
would  not  be  affected,  his  description  of  regional  distributions  was  likely  to  be 
criticized,  and  we  accordingly  find  that  Prof.  Sollas  places  the  "  stem  "  of  his  pear 
in  the  middle  of  Africa,  while  the  *'  broad  end  "  is  covered  by  the  Pacific.  He 
points  out  the  almost  precise  correspondence  of  great  terrestrial  features  with  a 
circular  form.  The  Aleutian  curve  has  its  centre  in  lat.  6°  N.,  long.  177^^  W.,  that 
of  the  East  Indies  about  lb°  N.  and  118°  E.,  and  round  the  latter  centre  are 
several  concentric  curves.  The  northern  part  of  South  America,  the  Alpine- 
Himalayan  chain,  the  western  shore  of  North  America,  and  a  portion  of  Australia, 
may  be  similarly  reduced  to  geometric  form.    A  great  circle  swept  through  the 
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centres  of  the  East  Indian  and  Aleutian  arcs  runs  symmetrically  through  the 
bordering  seas  of  Asia  as  far  as  Alaska,  borders  the  inland  lakes  of  America, 
passes  the  Califomian  centre,  extends  through  the  middle  of  the  Caribbean  pea, 
runs  parallel  with  the  coast  of  the  Antarctic  continent,  and  returns  to  the  East 
Indian  centre  without  touching  Australia.  This  course  is  in  remarkable  corre- 
spondence with  the  general  trend  of  the  great  ;sone  of  Pacific  weakness.  If  the 
pole  of  this  circle  in  the  Libyan  desert  is  placed  towards  an  observer  in  a  globe, 
the  African  continent  appears  as  a  great  dome  surrounded  by  seas  and  separated 
from  the  Pacific  by  an  irregular  belt  of  land.  A  second  great  circle  defined  by 
Lake  Baikal,  and  with  its  centre  at  "  the  morphological  centre  of  Asia  "  of  Suess, 
and  passing  through  the  East  Indian  centre,  may  be  regarded  as  the  direction - 
circle  for  the  Eurasian  folding.  These  two  circles  intersect  at  an  angle  of  39°, 
and  on  bisecting  this  angle  a  mean  directive  circle  is  found  with  its  pole  near  the 
sources  of  the  White  Nile  6°  north  of  the  Equator.  The  axis  of  terrestrial  symmetry 
through  this  pole  passes  through  the  middle  of  Africa  and  of  the  Pacific  ocean. 
The  smallest  circle  which  will  circumscribe  Africa  has  its  centre  near  this  pole, 
and  within  it  the  symmetry  of  the  fractured  African  dome  is  observable.  Outside 
this  comes  a  belt  of  seas,  and  outside  that  again  the  Pacific  belt  of  continents,  the 
Antarctic,  South  America,  North  America,  Asia,  and  Australia.  A  significant 
feature  connected  with  this  way  of  looking  at  the  question  is  the  greatly  increased 
importance  of  fracture,  or  **  faulting,"  relatively  to  folding  or  thrusting,  in  the 
transition  from  the  piriform  to  the  spherical  shape. 

Star-shaped  Mapi  of  the  World. — Various  forms  of  the  star-shaped  repre- 
sentation of  the  globe  have  been  suggested  eince  the  idea  of  such  representation  was 
first  mooted  in  1865  by  Dr.  Jager  of  Vienna.  The  one  most  commonly  employed, 
and  which  was  first  adopted  by  Berghaus  in  1879,  is  that  in  which  the  star  has  five 
branches,  which  results  in  the  separation  of  Australia  into  two  portions  contained 
within  two  separate  branches.  The  equidistant  projection  is  usually  employed, 
and  the  outlines  of  Africa  and  South  America  are  much  distorted.  In  the  Bulletin 
de  Oeographie  Historique  et  Descriptive  for  1902  (part,  ii.),  Lieut.  Berthon  suggests 
a  form  that  has  not  been  made  use  of  before,  the  number  of  branches  being  reduced 
to  four,  while  the  stereograph ic  projection  is  used  instead  of  the  equidistant.  The 
branches  are  so  constructed  that  corresponding  parallels  are  at  equal  distances 
from  the  equator  in  both  hemispheres,  while  the  distances  between  the  meridians 
on  corresponding  parallels  are  also  equal.  The  outer  meridians  of  the  several 
branches  are  thus  considerably  curved  outwards,  and  the  obliquity  of  the  meridians 
with  the  parallels  is  reduced.  The  shapes  and  relative  positbns  of  the  continents 
are  certainly  well  shown  by  this  means,  but  the  enormous  exaggeration  of  the  size 
of  the  equatorial  parts  of  the  globe  is  a  disadvantage.  South  America  appearing 
very  much  larger  than  North  America,  and  Africa  than  Asia ;  so  that  it  is  doubt- 
ful whether  on  the  whole  the  new  method  is  a  great  improvement  on  the  old. 
The  slight  modification  of  the  usual  five-branched  star  employed  in  Dr.  MilFs 
*  loternational  Geography'  possesses  some  advantages  over  both  ;  the  use  of  eight 
branches,  alternately  wider  and  narrower,  permitting  the  three  great  southern  land- 
maEses,  as  well  as  the  centres  of  the  three  great  oceans,  to  be  each  coincident  with 
a  lay  of  the  star. 

The  Supply  of  Chloride  of  Sodium  by  Eiveri  to  the  Sea.— Since  the 

question  of  the  possible  calculation  of  the  age  of  the  Earth  by  a  consideration  of 
the  amount  of  sodium  annually  supplied  by  rivers  to  the  ocean  was  brought 
forward  some  three  years  ago  by  Prof.  Joly,  the  subject  has  engaged  the  attention, 
on  the  continent,  of  Prof.  Eugene  Dubois,  whose  latest  communication  on  it 
appears  in  vol.  iv.  (1902)  of  the  Proceedinjs  of  the  Section  of  Sciences  of  the 
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Royal  Academy  of  Sciences  at  AinsterJam.  Prof.  Joly'B  estimate  was  based  on 
Sir  John  Murray's  estimate,  made  some  years  ago,  of  the  average  composition  of 
river-water.  Tliis  estimate,  which  depended  on  analyses  of  the  water  of  nineteen 
rivers  only,  was  not  regarded  by  its  author  as  more  thai  tentative,  and  Prof. 
Dubois  shows  that  much  more  extensive  observations  are  necessary  to  yield  a  trust- 
worthy result.  He  has  with  much  care  brought  together  the  results  of  analyses  of 
seventy-five  different  rivers  or  portions  of  rivers  (many  of  them  series  extending 
over  a  considerable  time),  so  far  as  concerns  the  proportions  of  sodium  and  chlorine 
contained  in  their  water.  The  figures  show  a  very  great  variation  between  the 
different  rivers,  and  consequently  a  striking  deviation  of  the  actual  values  from 
Sir  John  Murray's  average.  Generally,  the  quantity  of  sodium  is  f jund  to  be 
much  less  than  the  latter's  estimate;  and  Prof.  Dubois  shows  that  it  is  still 
further  diminished  when  the  quantities  derived  from  the  pollution  of  the  rivers  by 
human  agency,  and  the  amount  supplied  by  rain,  are  taken  into  account.  In  the 
case  of  the  Meuse,  he  calculates  that  not  more  than  1*5  parts  per  million  parts  of 
water  is  due  to  chemical  denudation,  out  of  an  observed  total  of  3*44  parts, 
whereas  the  average  derived  from  Sir  John  Murray's  figures  is  5*88  pirts.  Further, 
it  is  to  be  noticed  that  in  almost  all  river-water  there  is  a  decided  deficit  of  chlorine 
as  compared  with  the  quantity  that  could  be  combined  with  the  sodium,  so  that, 
as  all  the  sodium  in  sea-water  is  combined  with  chlorine,  some  other  supply  of  the 
latter  than  is  brought  down  by  rivers  must  be  available.  There  is  no  difiiculty 
in  accounting  for  this  supply  when  we  consider  the  amouut  of  hydrochloric  acid 
gas  discharged  into  the  atmosphere  by  volcuiic  agencicF,  and  the  fact  that  three 
times  as  much  rain  fills  on  the  ocean  as  on  land.  Prof.  Dubois  concludes  by 
showing  that,  as  the  amount  of  sodium  really  attributable  to  chemical  denuda- 
tion appears  to  be  only  a  quarter  of  that  assumed  by  Prof.  Joly,  a  period  of  four 
hundred  million  years  would  be  necessary  to  account  for  the  existing  amount  in 
the  ocean  if  this  were  entirely  due  to  the  agencies  supposed.  Such  a  result  leads 
to  a  distrust  of  the  applicability  of  existing  data  to  the  problem,  and  lends  weight 
to  the  opinion  to  which  other  geological  facts  had  led — that  the  greater  part  of  the 
chloride  of  sodium  in  the  ocean  must  have  been  produced  by  a  far  more  rapid 
process  than  that  of  existing  chemical  denudation. 

The  Origin  of  **E[arren/' — M.  E.  A.  Mart  el  has  a  note  in  tne  Compter 
Jhndits  of  the  Paris  Academy  of  Sciences  (December  15,  1902)  on  the  origin  of  the 
surface  formation  met  with  most  commonly  in  limestone  districts,  which  is  usually 
known  by  the  German  term  Karren,  or  the  French  Lapiaz.  The  formation  of 
the  vertical  clefts  separating  the  separate  blocks  is  usually  ascribed  to  the  chemical 
action  of  rain  or  saow  on  the  rocks,  bat  M.  Martel  holds  that  an  important  part  is 
also  played  by  the  mechanical  action  of  running  water.  The  best  kno^n  examples 
of  Karren  occur  in  alpine  districts,  at  a  considerable  elevation,  but  the  writer  gives 
a  number  of  instances  in  which  the  formation  is  met  with  in  valleys  or  plains  of 
low  elevation,  sometimes  in  the  actual  beds  of  rivers  (as,  e,g.,  at  the  falls  of  the 
Sautadet  or  at  the  first  cataract  of  the  Kile),  or  even  in  the  sea  (as  at  Killsee  in 
Ireland).  Even  where  the  Karren  occur  at  high  elevations,  M.  Martel  holds  that 
in  many  cases  they  represent  portions  of  old  river-valleys  which  have  remained 
perched  in  the  air,  while  the  rest  of  them  has  been  removed  either  by  tectonio 
movements  or  subsequent  denudations.  He  also  finds  a  constant  relation  to  exist 
between  the  karren  and  the  swallow-holes  or  abysses  in  which  the  surface  waters 
are  engulfed  in  limestone  regions,  and  which  have  resulted  in  substituting  a 
subterranean  for  a  sub-aerial  circulation  of  the  water.  Tnis  invariable  relation,  to 
which  attention,  M.  Martel  says,  does  not  seem  to  have  been  previously  called, 
is,  in  his  opinion,  a  strong  argument  in  favour  of  the  idea  that  in  a  large  number 
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of  cases  the  Karren  have  been  originally  formed  by  the  action  of  ruDDing  water, 
although  at  the  present  day  chemical  action,  the  effects  of  which  are  far  more 
feeble,  may  have  taken  its  place. 


OBITUARY. 


Sir  J.  Lintom  SimmonB. 

By  the  death  of  Field-Marshal  Sir  John  Lintom  Arabin  Simmons,  g.c.d,,  g.cm.o., 
the  little  band  of  Fellows  who  can  claim  that  their  connection  with  our  Society 
dates  back  more  than  half  a  centur}*,  loses  one  of  the  most  distinguished  of  its 
members.  In  his  younger  days  the  dnties  of  Sir  John  Simmons  carried  him  far 
from  the  mother  country,  and  though  never  in  any  sense  an  explorer,  he  was  fond 
of  travelling,  and  manifested  his  interest  in  geographical  discovery  by  joining  the 
Society  in  184H.  Bom  in  1821,  Simmons  entered  the  Royal  Engineers  in  1837, 
and  for  some  time  served  in  Canada.  Subsequently  he  held  responsible  posts  in 
connection  with  the  early  development  of  the  railway  system  in  this  country. 
The  Crimean  Tirar  opened  up  to  him  a  new  field  in  which  to  gain  distinction. 
Being  in  Constantinople  in  1853,  on  leave  of  absence,  he  was  employed  on  several 
missioDs  connected  with  the  negotiations  which  preceded  the  war,  and  the  following 
year  ^as  appointed  her  Majesty's  commissioner  with  the  Ottoman  army.  During 
the  war  be  saw  considerable  service  in  various  parts  of  the  Nearer  East,  and  in 
1857  was  the  British  representative  on  the  commission  which  laid  down  the 
boundary  between  Asia  Minor  and  Transcaucasia.  For  two  years  after  this  he 
acted  as  Consul-General  at  Warsaw,  but  in  18C0  again  took  up  work  in  this  country, 
and  during  the  next  twenty  years  filled  various  important  posts,  being  director  of 
the  School  of  Military  Eogineerind;  at  Chatham,  18G5-68;  governor  of  the  lloyal 
Military  Academy  at  Woolwich,  1870-75  ;  and  Inspector-General  of  Fortifications, 
1875-80.  He  was  also  attached  to  the  British  Embassy  which  attended  the 
Berlin  Congress  of  1878,  and  took  part  in  the  Berlin  Conference  of  1880,  which 
asFcmbled  to  discuss  the  Greek  frontier  question.  In  1884  he  was  appointed 
Governor  of  Malta,  but,  reaching  the  age-limit  four  years  later,  bad  to  retire.  Sir 
John  Simmons  received  the  Knight  Commandership  of  the  Bath  in  18G9,  and 
became  a  Knight  of  the  Grand  Cross  of  that  Order  nine  years  Uter ;  he  was  made  a 
<;.c.M.r,.  in  1887.  After  his  retirement^  Sir  John  acted  as  Eovoy  Extraordinary  and 
Minister  Plenipotentiary  to  the  Pope  in  1889,  and  the  following  year  was  given 
rank  a&  a  Field-Marshal.  He  died  on  February  14,  two  days  after  his  eighty- 
second  birthday. 


John  Hall  Oladstone,  PhD.,  D.So.,  F.S.S. 

Dr.  John  Hall  Gladstone,  who  died  in  October,  1902,  at  the  age  of  seventy-five 
years,  was  one  of  our  older  members,  having  joined  the  Society  in  1863,  or  nearly 
forty  years  ago.  Although  best  known  for  his  work  in  connection  with  chemistry, 
Dr.  Gladstone  was  a  man  of  broad  sympathies  and  attainments,  and  in  particular 
was  deeply  interested  in  all  questions  related  with  the  improvement  in  educational 
methods,  being  himself  a  member  of  the  School  Board  for  London  for  over  twenty 
years.  The  efforts  of  our  Society  to  improve  the  status  of  geography  as  a  branch 
of  study  in  this  country  met  with  his  warm  ajiproval,  and  be  took  i>art  in  the 
discussions  which  took  place  at  the  meetings  in  connection  with  the  Society*^ 
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Educational  Exhibition  in  1885.  Dr.  Gladstone,  who  was  educated  at  University 
College,  London,  and  at  Giesaen  University,  was  Fullerian  Professor  of  Chemistry 
at  the  Royal  Institution  from  1874  to  1877,  President  of  the  Physical  Society  from 
1874  to  1876,  and  of  the  Chemical  Society  from  1877  to  1879,  and  was  the  author 
of  various  scientific  papers,  chiefly  on  chemical  subjects. 


Dr.  Jamei  Stevenson. 

The  death  occurred  on  January  28  of  Mr.  James  Stevenson,  ll.d.  Born  in 
1822,  Mr.  Stevenson  passed  through  Glasgow  University,  where  he  displayed 
mathematical  abilities  of  a  very  high  order.  His  sympathies,  however,  were  not 
confined  to  that  branch  of  scholarship,  and  in  later  years  he  assisted  the  University 
substantially  in  the  promotion  of  various  studies.  His  generous  and  instructed 
interest  in  the  progress  of  education  was  recognized  by  the  University  a  short  time 
ago,  when  his  doctor's  degree  was  conferred  upon  him.  In  the  geographical  world 
Mr.  Stevenson  was  best  known  for  his  connection  with  British  Central  Africa, 
where  his  name  will  be  preserved  so  long  as  the  Stevenson  road  endures  and  bears 
that  designation.  He  was  one  of  the  many  caught  into  the  current  of  the  great 
outburst  of  missionary  zeal,  and  of  enthusiasm  for  the  work  of  opening  up  the  Dark 
Continent  by  exploration,  which  followed  the  death  of  Dr.  Livingstone.  He 
joined  the  Royal  (Geographical  Society  in  1877,  and  was  closely  associated  with  the 
African  Lakes  Company,  founded  a  year  later,  of  which  he  was  Chairman  at  the 
time  of  his  death.  Early  in  the  eighties,  Mr.  Stevenson  vigorously  pressed  a  scheme 
for  the  construction  of  a  road  between  Lakes  Nyasa  and  Tanganyika.  He  himself 
subscribed  some  thousands  of  pounds  to  enable  the  necessary  surveys  to  be  carried 
out.  The  road  was  never  properly  laid  down,  but  a  path  was  cleared  through  a 
considerable  stretch  of  difficult  country,  and  a  route  opened  up  which  not  only  will 
long  preserve  Mr.  Stevenson's  name  on  our  maps,  but  has  not  been  without  impor- 
tance in  the  diplomatic  negotiations  that  accompanied  the  partition  of  the  continent. 
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Captain  Benjamin  Wood's  Expedition  of  1596. 

Ik  my  Introduction  to  *  The  Travels  of  Pedro  Teixeira '  (Bakluyt  Society,  1902),  I 
have  given,  on  pp.  xliii.-lvlii.,  some  details,  mostly  from  Portuguese  sources,  of  the 
voyage  and  ultimate  fate  of  the  three  ships — Beavy  Bears  Whelp,  and  Benjamin — 
of  Captain  Benjamin  Wood*8  Expedition,  which  left  England  for  the  Far  East  in 
the  latter  part  of  1596,  and  respecting  which  there  has  been  much  confusion  and 
misstatement  owing  to  a  blunder  of  Purchases.  I  have  there  shown  that  one  of 
the  ships  was  lost  somewhere  off  the  south  coast  of  Africa ;  and  that  the  other  two 
ships,  after  acts  of  piracy  on  the  Malabar  coast,  encountered,  in  the  Malacca 
strait,  a  Portuguese  fleet,  with  which  they  carried  on  a  running  fight  for  eight 
days,  at  the  end  of  which  time,  owing  to  the  blowing  up  of  the  gunpowder  on 
board  the  *'  admiral,''  the  two  English  ships  retired  to  Old  Eedah  to  repair  and  re- 
fresh. Owing  to  their  diminished  numbers,  however,  the  Englishmen  abandoned 
the  smaller  vessel  at  this  port,  andcet  sail  for  home  in  the  "  admiral/'  which  shortly 
afterwards  foundered  in  a  storm  off  Martaban. 

Although  Conto,  who  supplies  us  with  this  information,  erroneously  calls  these 
ships  '*  Hollander,"  and  records  a  precisely  similar  fate  as  having  befallen  the  Dutch 
ships  Leeuw  and  Leeuicin  (on  one  of  which  John  Davis  was  pilot)  in  1599,  1 
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could  find  no  reason  to  doubt  the  accuracy  of  his  account  of  the  ending  of  Wood's 
expedition.  Now,  through  the  kindness  of  Mr.  William  Foster,  b.a.,  of  the  India 
Office,  I  am  able  to  substantiate  the  general  accuracy  of  Gouto's  narrative,  and  to 
carry  the  story  a  step  farther.  Mr.  Foster  ban  drawn  my  attention  to  a  passage  in 
the  English  translation,  by  John  Davies,  of  Mandelslo's  Travels  (London,  1662), 
pp.  246-247,  which  occurs  in  connection  with  a  description  of  Mauritius,  and  reads 
as  follows : — 

"  When  the  Dutch  came  thither  in  September  1601.  they  found  there  a  French 
souldier,  who  had  left  his  Couotrie  some  three  years  before,  with  three  English 
shipp,  which  were  the  first  in  those  parts  that  attempted  sailing  into  the  Indies 
upon  the  accompt  of  Piracy.     Of  these  three  ships  one  was  cast  away  neer  the 
Cape  of  Good  hope,  and  sickness  having  consumed  most  of  the  men,  they  that 
remained  set  fire  on  the  second,  in  regard  for  want  of  men,  they  were  not  able  to 
govern  it.     The  third  was  wrack'd  upon  the  Coasts  of  the  Indies,  where  all  the  men 
were  lost,  seven  only  excepted,  to  wit,  four  English  men,  two  Negroes,  and  a  French 
souldier,  who  attempted  to  return  with  some  booty,  which  tbey  disposed  into  a 
Cannow,  wherein  they  set  to  Sea,  and  made  a  shift  to  get  to  Maurice-Island.    The 
two  Negroes  had  a  design  there  to  rid  themselves  of  their  Camerades,  but  being 
discovered  they  cast  themselves  into  the  Sea,  and  were  drowned.  The  four  English 
men  would  prosecute  their  Voyage,  but  the  French  souldier  chose  rather  to  continue 
in  the  Isle,  then  double  the  Cape,  and  expose  himself  to  the  mercy  of  the  Sea,  in  so 
small  a  Vessel.    Accordingly,  of  the  English  men,  there  was  no  more  news  heard. 
The  French  man  had  been  20  moneths  in  the  Ibland,'when  the  Dutch  came  thither. 
He  was  stark  uaked^  in  regard  that  having  been  in  a  burning  Feaver,  which 
heightened  into  a  degree  of  madness,  he  had  torn  his  cloaths ;  so  that  having  not 
had  any  thing  about  him  ever  since  his  sicknesF,  nor  fed  on  any  thing  but  the  raw 
Tortoyses  he  took,  they  were  not  a  little  surprized  at  the  sight  of  him,  and  con- 
ceived it  would  be  no  easie  matter  to  restore  him  to  his  senses,  though  he  behaved 
himself  well  enough  otherwise,  and  was  in  very  good  health." 

As  Mr.  Foster  points  out,  the  above  story  does  not  occur  in  the  original  (German) 
edition  of  Mandelslo's  Travels  (1865),  but  is  an  interpolation  by  Abraham  van 
Wicquefort,  who  translated  the  Olearius-Mandelslo  Travels  into  French  and  pub- 
lished his  translation  in  1659.    There  is  no  copy  of  this  first  French  edition  in  the 
British  Museum  Library ;  but  in  the  second  edition,  published  in  1666,  the  passage 
occurs  on  pp.  523-524  of  torn.  ii.   From  a  comparison  of  this  with  Davies's  version, 
I  find  that  the  latter  is  a  pretty  faithful  rendering  of  the  French.    Now,  whence 
did  Wicquefort  obtain  the  details  given  above  ?    Only  one  source,  as  far  as  I  know, 
was  available  to  him,  viz.  the  diary  of  the  voyage  of  the  fleet  of  five  Dutch  ships 
that  sailed  from  the  Texel  for  the  East  on  April  23, 1601,  under  the  command  of 
Wolphert  Harmanszoon.     This  diary  was  first  printed  in  1645,  forming  part  of  the 
collection  of  voyages  entitled  *  Begin  ende  Voortgangh  vande  Vereenighde  Neder- 
lantsche  Geoctroyeerde  Oost-Indische  Compagnie.'  On  p.  5  of  this  journal  the  diarist 
states  that  on  August  20,  1001,  the  ships  were  in  a  calm  in  33°  11'  S.  lat.    There 
is  then  a  strange  (and  regrettable)  breach  of  continuity  in  the  diary  as  printed ; 
for  the  next  entry  reads : — * 

**  On  13  September  [1601]  the  yacht  named  Duyfken  came  back  f  out  of  the 
harbour  in  Mauritius  bringing  with  it  some  koquesyX  and  a  Frenchman  named 

*  I  have  translated  as  literally  as  possible,  and  have  retained  the  punctuation  of 
the  origiDal. 

t  Owing  to  the  gap  in  the  diary,  wo  have  no  record  of  the  dispatch  of  the  yacht, 
or  of  the  date  on  which  it  left  the  fleet. 

X  Coconuts. 
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Francoyp,  who  some  years  before  had  sailed  from  Eogland  with  a  captain  in  com' 
pagnie  of  2  ships,  with  a  yacht,  and,  so  the  aforesaid  Frenchman  relates,  after  that 
they  had  captured  some  ships  and  junks  on  the  ooast  of  Melinde,  were  compelled 
(owing  to  the  great  loss  of  men,  and  deaths*  occurring  daily,  so  that  the  aforesaid 
ships  were  as  no  more  than  one,  for  near  the  Cape  of  Bonne  Esperance  they  lost 
their  yacht,  and  owing  to  the  loss  of  men  they  hurnt  their  vice-admiral,  on  account 
of  the  continuanco  of  the  sickness)  to  strand  the  aforesaid  ship  (which  was  the 
third)  near  hy  Malaca  on  the  island  of  Pulo  Bontan,*  where  the  aforesaid  ship 
remained,  and  all  the  men  died  except  seven,  to  wit,  four  Englishmen,  and  this 
Frenchman,  with  two  blacks ;  which  7  persons  bestowed  themselves  in  an  Indian 
junk  with  some  booty,  in  order  to  cross  over  to  England  therewith,  but  on  getting 
to  sea,  the  two  blacks,  so  he  says,  plotted  some  treachery,  but  their  attempt  failed, 
which  Eedng,  out  of  desperation  they  leapt  overboard,  drowning  themselves,  so 
that  the  4  Englishmen  and  this  Frenchman  arrived  in  the  aforesaid  junk  at  this 
roadstead  where  we  lay ;  where  they  Uy  eight  days,  at  which  time,  so  it  appears, 
they  had  a  disagreement,  because  the  Frenchman  wished  that  they  should  remain 
there,  hoping  for  the  mercy  of  Ghxl,  so  that  in  time  they  might  make  their  junk 
stronger  and  larger,  but  the  Englishmen  would  not  stay  longer  there ;  so  the  four 
of  them  put  to  sea  in  the  aforesaid  junk  in  order  to  get  to  England  ;  so  that  this 
poor  man  had  remained  alone  on  the  island  for  a  period  of  18  or  20  months,  of 
which  time  he  had  been  eight  months  without  fire,  going  about  all  that  time 
naked,  sustaining  himself  with  palmites  f  and  raw  turtle  %  flesh,  yet  he  was  as 
corpulent  [sic  I  ]  and  robust  as  any  of  the  fleet,  both  in  running  and  otherwise,  but 
was  very  muddle-headed  when  he  was  asked  much,  which  is  not  to  bo  wondered  at, 
when  one  thinks,  what  manifold  fancies  such  a  man  in  so  long  a  time  might  have, 
as  also  the  heat  of  the  sun,  in  which  be  had  gone  about  always  naked,  because,  so 
he  says,  in  a  severe  illness  that  he  had  had,  he  had  torn  all  the  clothes  from  his 
body,  may  the  Almighty  Ood  restore  to  him  his  former  health,  and  preserve  us  all 
from  such  a  calamity    Amen/' 

Whether  the  diarist's  pious  aspiration  for  the  restoration  to  mental  vigour  of  the 
unfortunate  Frenchman  was  fulfilled,  I  do  not  know,  as  no  further  mention  is  made 
of  him.  But  his  atHiction  is  a  misfortune  to  us,  for  it  vitiates  to  some  extent  the 
accuracy  of  his  story.  However,  taking  it  as  it  stands,  let  us  see  how  it  compares 
with  Couto*s  account;  for  that  it  refers  to  Wood's  expedition  there  cannot  be  the 
least  doubt. 

According  to  the  Frenchman  §  the  fleet  consisted  of  two  ships  and  a  yacht, 
and  had  sailed  from  England  "someli  years  before/'  This  can  apply  only  to 
Captain  Wood's  fleet,  consisting  of  the  Bear  (of  180,  200,  or  .'^oO  tons 4),  the  Bear's 
Whelp  (of  80  or  140  tonsl),  and  the  Benjamin  (probably  the  yacht,  tonnage 
unknown),  which  sailed,  as  I  have  Faid,  in  159G. 

The  yacht,  the  Frenchman  said,  was  lost  off  the  Cape  of  Good  Hope.**    This 

*  A  misprint  for  Bouiou,  probably. 

t  Portuguese  pulmito  =  the  palm  *'  cabbage." 
'[     +  Or  tortoise. 

§  Whom  Wicquefort,  with  no  apparent  authority,  designates  a  '*  soldier.'* 

II  Wicquefort,  it  will  be  noticed,  has  quite  unwarrantably  and  erroneously  inserted 
•'three."  He  adds,  that  these  were  "the  first  [Knglish  ships]  in  those  parts  that 
attempted  sailing  into  the  Indies  upon  the  accorapt  of  Piracy,"  which  is  also  erroneous, 
ns  the  Baymond-Laocaster  expedition  had  preceded  this  one  by  more  than  five  years. 

\  See  '  The  Voyage  of  Robert  Dudley '  (Hakluyt  So<-.),  Preface,  p.  xxxi.,  regarding 
these  varying  estimates. 

♦*  As  I  surmised  (see  p.  xlv.  of  my  Introduction  referred  to  above). 
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accouats  for  the  fact  that  when  we  firat  hear  of  the  shipi  from  Portaguese  sources 
only  two  are  meDtioned. 

So  far,  all  is  plain  salliog ;  but  now  the  two  nccounts  vary  in  detail.  The 
Frenchman  is  silent  as  regards  the  calliug  of  the  two  ships  at  Quitangonha  for 
water,  but,  on  the  other  hand,  informs  ns  that  they  "  captured  some  ships  and 
junks  on  the  coast  of  Melinde,"  a  fact  not  mentioned  by  the  Portuguese  writers. 
It  is  possible,  however,  that  the  reference  is  really  to  the  capture  of  Portuguese 
vessels  off  the  Mahbar  coast,  recorded  by  the  Goa  Chamber  and  by  Couto,  but  not 
by  the  Frenchman.  These  discrepancies  may  fairly,  I  think,  be  charged  to  the 
latter'd  **  muddle-headedness.*' 

Far  more  unaccountable,  however,  is  the  utter  silence  of  the  Frenchman  in 
regard  to  the  engagement  with  the  Portuguese  £eet  in  the  Strait  of  Malacca,  of 
which  Couto  gives  us  such  a  graphic  account.  I  can  only  once  more  attribute  this 
silence  to  mental  aberration. 

The  loss  of  men  on  the  English  ships  Couto  attributes  entirely  to  the  effect  of 
the  Portuguese  artillery,  but  according  to  the  Frenchman  (and  with  much  greater 
likelihood),  it  was  due  to  sickness.* 

According  to  the  Frenchman,  again,  the  English,  on  account  of  their  diminished 
numbers,  burnt  their  "  vice-admiral ;  "  t  but  where,  he  does  not  say.  Couto  tells  us. 
that  the  Englishmen  "  left  in  that  port  [Kedah]  the  ship  of  lesser  burden."  We 
may  therefore  take  these  two  statements  as  agreeing. 

Couto  also  states  that  after  the  Englishmen  had  abandoned  their  smaller  ship, 
*^  in  the  other,  which  was  the  admiral,  they  embarked  what  they  had,  and  went 
off  in  gicit  haste,  so  much  so,  that  they  left  on  shore  several  wounded  men,  because 
the  natives  wished  to  attack  them  for  various  wrongs  that  they  had  done  to  them, 
and  shaped  their  course  for  Bengalla ;  and  in  the  latitude  of  Martavao  on  the  coast 
of  Pegu  they  were  lost  in  that  macareo."  On  the  other  hand,  the  Frenchman'i* 
version  i*,  that  the  English  were  compelled,  owing  to  their  loss  of  men,  to  strand  . 
the  remaining  ship,  the  "admiral,"  X  on  Pulo  Batang,§  which  island  is  not  "  near 
by  Malacca,"  as  the  diarist  states, |{  but  is  on  the  west  coast  of  the  Malay 
peninsula^  not  far  from  Kedah.  Now,  it  is  probable  that  Couto's  statement,  that 
the  "  admiral "  f  went  down  in  a  storm  off  the  coast  of  Pegu,  is  based  on  mere  surmise, 
and  the  Frenchman's  account  may  be  quite  correct ;  there  is,  at  any  rate,  nothing^ 
to  justify  our  rejecting  it. 

The  rest  of  the  Frenchman's  stDry  wo  are  obliged  to  take  as  we  find  it,  having 
no  other  testimony  to  substantiate  it  or  to  contradict  it.  If  it  be  true  that  when 
rescued  by  the  Dayfktn  he  had  been  "  alone  on  the  island  for  a  period  of  18  or  20  . 
months,"  he  and  his  companions  must  have  arrived  there  early  in  the  year  1600,. 
and  must  therefore  have  set  out  from  Pulo  Butung  towards  the  end  of  1599.  Now, 
according  to  Couto,  the  fight  between  the  English  ships  and  the  Portuguese  fleet 
took  x^lacc  in  January,  1598  ;  so  that  the  survivors  of  this  unfortunate  expedition 


*  Compare  the  terrible  mortality  that  took  place  on  board  the  Raymond-Lancaster 
ships. 

t  The  Bear  8  Whelp^  probably. 

X  The  Benr,  doubtless. 

§  While  the  English  ships  were  at  Kedah,  C*outo  states,  the  Portuguese  captain  of 
^Falacca  sent  a  couple  of  vessels  to  look  for  them,  ivhich  went  as  far  as  Pulo  Butung, 
but  did  not  find  them. 

il  Tlie  Wicqnefort-Davies  version  has  it  that  the  third  ship  **  was  wrack'd  upon  the 
Coasts  of  the  Indies  [!],  where  all  the  men  were  lost  [«tV],  seven  only  excepted." 

^  Compare  what  I  have  said  above  as  to  Couto's  attributing  the  same  ending  to  two 
Dutch  ships. 
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must  have  speDt  nearly  two  years  at  Kedah  tmd  Palo  Butunf^.  -  Ahhough  this  is 
not  beyood  the  bounds  of  possibility,  it  may  well  he  that  the  Frenchman's  memory 
had  played  him  false,  and  that  his  sojourn  pn  the  island  had  been  longer  than  is 
Stated.  That  the  junk  with  the  four  Englishmen  and  the  "  booty  "  was  lost  at  sea, 
or  cast  away  on  some  wild  coast  of  Africa,  is  evident ;  otherwise  we  should  have 
some  record  of  their  foolhardy  voyage. 

Owing  to  the  above-mentioned  lacuna  in  the  Dutch  diary,  and  the  general 
vagueness  of  the  bearings  recorded,  it  seems  impossible  to  identify  the  "  harbour  ^'  in 
Mauritius  where  the  unfortunate  Frenchman  was  rescued  from  a  living  death ; 
and  as  the  original  nianuecript  of  the  diary  no  longer  exists,*  the  omiesion  from  the 
printed  edition  of  1645  cannot  now  be  supplied. 

Donald  Ferguson. 

20,  Beech  House  Road,  Croydon, 
January  24, 1903. 
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•  Sixth  Ordinary  Meeting,  January  26,  1903. — Colonel  G.  Earl  Chupxh, 

Vice-President,  in  the  Cliair. 

Elections. — Captain  W.  E,  Bailey ^  East  Torks  Regt,;  William  Singer 
)Barday ;  Sidney  Barton ;  Harlan  P.  Beach ;  Oeorge  Alexander  McLean  Buckley ; 
Cuthbert  John  Burgoyne ;  George  Bush,  M.LC.E.,  F.S.A. ;  Oillmore  T,  Carter; 
Bertram  Cliaplin  ;  Captain  James  K,  Cochrane^  Leinster  Begt,  W,A.F,F, ;  David 
Belbanco ;  William  Francis  Farrer ;  Colonel  Oeorge  Malcolm  Fox ;  William 
Fry ;  James  William  Gorson ;  Willie  Henry  Oibbings ;  Colonel  Robert  Edmund 
Golightly ;  Robert  Joseph  Hardie ;  Captain  Ralph  Henvey^  R,F,A,;  Major  E. 
H.  HillSf  R,E.,  C.M,0.;  Charles  Kenmdy  Hoghton ;  Major  William  Campbell 
Hyslopy  R.F,A.;  Henry  H,  Joseph;  John  H  Leveson-Qower,  Grenadier  Guards; 
James  Compton  Merryweather ;  Lieut.  Richard  John  Noal,  R,X.R. ;  Captain 
Charles  William  Orr^  R,A. ;  Captain  R.  C,  R,  Owen,  Oxford  Light  Infantry; 
Daniel  Thomas  Phillips;  Joseph  Purvis;  Ernest  John  Reid ;  James  Christie 
Reid ;  Robert  Lyons  Scott ;  Rev,  Henry  John  Shirley ;  William  Hillman 
Shochley ;  Lieut.  Roderick  McKenzie  Skinner,  R.A.M.C. ;  H.  Cecil  Sotheran ; 
Thomas  Spinks  ;  Edmund  Storie. 

The  Paper  read  was ; — 

•*  Irrigation  and  Colonization  in  British  f^ast  Africa."    By  K.  li.  Buckley,  Esq., 

-^.8.1. 

Seventh  Ordinary  Meeting,  February  9,  1903. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 
Electioks: — William  Whitehom  Bakeuell ;  John  Foster  Bass  ;  Lionel  Cohen  ; 
Robert  Evans ;  Dr.  Joaquin  Gonzales ;  John  Harley  HarJey-Mason ;  Right  Hon. 
Lord  Headley ;  Captain  Thomas  Kairne  S.  M,  Howard,  King's  African  Rifles; 
Lieut.  Philip  Hov'ell,  Queen's  Otrn  Corps  of  Guides ;  Lieut.  Richard  Meinertz- 
hagen,  King's  African  Rifles;  Frederick  2\  Milhr ;  Major  Ostoald  Henry  Pedley, 
Connaught  Rangers;  W,  G.  Richardson;  S.  H  Soper ;  W.  T.  Taylor,  B.A.; 
Edward  Valpy,  B.A. ;  Sir  Henry  WardlaWy  Bart. ;  W.  Ritchie  Wickson. 

The  Paper  read  was : — 

**  Changes  in  the  Neapolitan  Coast-line."    By  H.  T.  Giiather,  Esq.,  m.a. 

*  At  least,  no  mention  is  made  of  it  by  Ticlo  in  his  '  M(^moiro  Bibliographique  sur 
€  8  Journaux  des  Navigateurs  Neerlandais/  pp.  203-204. 
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AdditiofM  id  the  Library. 

By  EDWARD  HEAWOOD,  MJL,  Librarian,  TLG.B. 

The  following  abbreviations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
namef  are  in  each  case  written  in  full  :— 

A.  =  Academy,  Academie,  Akademie.  |    Mag.  =  Magazine. 

Abh.  =  Abhandlungen.  •  Mem.  =  Memoirs,  M<^moires. 

Axui.  =  Annals,  Annales,  Annalen.  I  Met.  =  Meteorological. 

B.  =  Bulletin,  Bollettino,  BoletiuL  ,  P.  =  Proceedings. 
Com.  =  Commerce.  ,  R.  =  Boyal. 

C.  Rd.  =  Comptes  Bendup.  i  Rev.  =  Review,  Revue. 
Erdk.  =  Erdkunde.  •  S.  =  Society,  Sooietd,  Selskab, 

0.  =  Geojcraphy,  Geographle,  Geografia.        Sitzb.  =  Sitzungsbericht. 
Ges.  =  Gesellschaft.  ;    T.  =  Transactions. 

1.  =  Institute,  Institution.  I    V.  =  Vorein. 

Iz.  =  Izvestiya.  '  Verb.  =  Yerhandlungen. 

.1.  =  Journal.  '  W.  ■=  Wissensohaft,  and  compounds. 

k.  u.  k.  =  kaiserlich  und  koniglich.  '  Z.  =  Zcitschrift. 

M.  =  Mitteilungen.  !  Zap.  =  Zapiski. 

On  account  of  the  ambiguity  of  the  words  oetavOf  qtunrto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  tne  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  x  6). 

A  seloetion  of  the  works  in  this  list  will  be  notioed  elsewhere  in  the  '^  Joanud.'* 

EITBOPE. 

Anstria — Geodesy.  

Publicationen  fur  die  Internationale  Erdmessuog.  Die  Astronomisoh-Geodat- 
isohen  Arbeiten  dos  K.  und  K.  Militar-Geographischen  Institutes  in  Wien.  XV]  II. 
Band.  Tfigonometrische  Arbeiten.  8.  Die  Netz-Ausgleichungen  im  Ostlichen 
Theile  der  Monarchie.  Herausgegeben  vom  K.  und  K.  Militar-Geographlsohen 
Institute.     W^ien,  1902.     Size  12  x  9),  pp.  x.  and  280.     Map. 

Balkan  Peninsula— Wallaohia.  Xartonno. 

La  Yalachie.  Essai  de  Mooographie  Geographique.  Par^Emmanuel  de  Martonno. 
Paris:  Armand  Colin.  1902.  Size  10  x  6},  pp.  xv.  and  388.  Map  and  IlluHra- 
tions.    Price  12  fr.    Presented  by  the  Author.    [To  be  reviewed.] 

Denmark— Jntland.  Globue  83  (1903) :  41-48.  Hansiin. 

Veranderungen  auf  der  Karte  von  Jfitland.    Von  Prof.  R.  Hainsen. 

Denmark — Meteorology.  — ^— 

Annuaire  m^t^orologique  pour  Tanned,  1900.  Public  par  Tlnstitut  m^t^rologique 
Danois.    Deaxieme  partie  (pp.  98);   ditto,  pour  Tann^e  1901.     Premiere  partle 
*  (pp.  140).     Kj0benhavn,  1902.    Size  14  X  9i. 

Enrope— Area  and  Population.  lOTassenr  and  Bodio. 

E.  Lcvasseur  ct  L.  Bodio.  Statistique  do  la  Superficie  et  de  la  Population  des 
coutrees  do  la  terra.     Introduction  et  Premiere  Partie  (Europe).     Eztrait  du 

Bulletin  de  I'Institut  internati/mal  de  atatistique.  Tome  xii.  2*^'"*'  Livraison. 
Home,  1902.    Size  10  X  7,  pp.  viii.  and  110.    Presented  by  M.  K  Levcuteur, 

Europe— Oeodesy.  Borsch  and  Xrttger. 

Vcruffentlichung  des  Kunigl.  Preussischen  Geodatischen  Institutes.  K.F.  No.  10. 
Lotabweichungon.  Heftii.  Geod'dtische  Linieo  sUdlich  der  Europuischen  Langen- 
gradmesaUDg  in  52  Grad  Breite  von  A.  Biirch  und  L.  Killger.  Berlin :  P.  Stankie- 
wicz,  1902.    Size  12  X  9,  pp.  x.  and  204.     Maps. 

France.  B.S.Q.  Lille  37  (1902):  146-163,  204-214,  269-289.  

-   Nob  frontieros,  Etude  de  Geographic  militaire.     With  Maps. 

Prance— Auvergne.        La  O.,  B.8.G.  Paris  6  (1902) :  370-374.  Brnyant. 

Lo  Mont-Dor^  et  les  lacs  d' Auvergne.  Notes  de  ge'ographie  biologique  et  de  limno- 
logie.     Par  Prof.  Bruyant. 

z  2 
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France— Danphine.  La  O.,  B.S,G,  PaHa  6  (1902) :  197-217,289-308,  375-391.  Paqnier. 

Ktude  Bur  la  formation  du  relief  daDs  le  Diois  et  lee  Baronnies  orientales.    Par  V. 
Paquier. 

Franco— Early  Cartography.    BJi.  Hist  et  De$criptioe  (1902) :  176-183.  Marcel. 

Une  carte  do  Picardie  inconnue  ct  le  G^grapbe  Jean  Joliyet.    Par  G.  Marcel. 

France— Landei.  C.  Rd.  186  (1902) :  1134-1135.  Fabre. 

Sur  le  courant  et  le  littoral  des  Landes.    Note  de  L.  A.  Fabre. 

France— Tonraino.  B.G.  Hut,  et  Des'sriptive  (1902):  270-275.  Chanvigne. 

Ktude  comparative  des  difierents  "Pays'*  de  Tonraino  avant  1789.  Par  Aug. 
Chanyign^.     With  Map. 

Francs— West  Coast.    B.O.  Hitt.  €t  Detoriptive  (1902) :  149-154.  Dnffiirt* 

Nouvelle  preuve  de  Pexistenoe  de  baies  ouvertes  sur  le  littoral  gascon  pendant  la 
pdriode  quaternaire.     Par  Charles  Dnffart.     With  Map. 

Oonnany- Biyors.    ,       Z.  Gei.  Erdh.  Berlin  (1902,) :  SS0-SS2.  Sohjoming. 

Die  norddeutscben  Sttume.     Von  Dr.  W.  Scbjeming. 
Statistics  collected  from  tbe  official  works  on  the  rivers. 

Oonnany— SUosia.  G.Z.  8  (1902) :  553-570.  Froch. 

ITeber  den  Ban  der  Schlesiscben  Gebirge :  Eine  tektoniscbe  Skizze.  Yon  Prof.  Dr. 
Fritz  Freeh.     With  Map  and  Illustrations. 

Greece— Thera.  Gasrtringon  and  Wilski. 

Thera.  Untersucbungen,  Vermessungen  and  Ausgrabungen  in  den  Jabren  1895- 
1902.  Uerausgegeben  Ton  F.  Frbr.  Hiller  von  Gaertringen.  Vierter  Band. 
Klimatologische  Beobacbtungen  aus  Thora.  Bearbeitet  von  P,  Wilski.  I.  Toil. 
Die  Durchsichtigkeit  der  Lnft  fiber  dem  Aegaeischen  Meere  nacb  Beobacbtungen 
der  Fcmsicbt  von  der  Insel  Thera.  Berlin :  G.  Keimer,  1902.  Size  13  x  10,  pp.  54. 
Maps  and  Diagrams.    Price  Ss, 

ASIA. 
Afghanistan.  Koyce. 

England,  India,  and  Afghanistan.  An  Epsay  upon  the  relatione,  past  and  future, 
between  Afghanistan  and  the  British  Empire  in  India.  The  Le  Bas  Prize 
Essay,  1902.  By  Frank  Noyce.  London:  C.  J.  Clay  &  Sons,  1902.  Size  8x6, 
pp.  xii.  and  17G.     Price  Ss.  net.    Presented  by  the  Publishers. 

A  skilful  summary  of  tbe  leading  facts  in  the  history  of  Britisb  relations  witlb 
Afghanistan,  from  an  impartial  standpoint,  with  a  forecast  of  the  future  of  the  oountry. 

Armenia.  Bobrbaoh. 

Vom    Kaukasus    zum    Mittelmeer.      Eine    Hochzeits-   und   Studienreise  durch- 
.  Armenien  von  Paul  Rohrbacb.     Leipzig   und   Berlin:    B.  G.  Teubner,   1903. 
Size  10  X  7,  pp.  viii.  and  224.     lUustratiom.    Presented  by  the  Publisher, 

Asia.  La  G.,  B.S.G.  Pari*  6  (1902) :  357-362.  Lapparont. 

Ija  geui^se  du  continent  osiatique  d'apriis  M.  ¥A.  Suess.    Par  A.  de  Lapparent 

China.  

China.    Imperial  Maritime  Customs.     I.  Statistical  Series :  Xos.  3  and  4.    Re- 
.  turns  of  Trade  and   Trade  Reports  for  the  year  1901.     Part  ii.    Reports  and 
Statistics  for  each  port,  witb  report  on  Foreign  Trade  of  China.     Shanghai,  1902. 
Size  11  X  8},  pp.  xvi.  and  804.     Diagrams.    Price  $5. 

China,  etc. — Botany.  Forbes  and  Hemsloy. 

J,  Linnean  S.,  Botany  26  (1889-1902)  :  1-592. 
An  Enumeration  of  all  the  Plants  known  from  China  Proper,  Formosa,  Hainan, 
Cores,  the  Luchu  Archipelago,  and  the  Island  of  Hongkong,  together  with  their 
Distribution  and  Synonymy.     By  F.  B.  Forbes  and  W.  B.  Hemsley,  f.r.s. 

This  volume  includes  the  orders  from  Stylidiero  to  Cyoadaccfe,  those  fronk 
Ilanunculaceas  to  Compositro  having  been  dealt  witii  in  vol.  zxiii.  (1886-1888).  The 
publication  is  being  continued  in  vol.  xxxvi. 

China — Shantung.  Fisoher. 

Reise-Eindrficke  aus  Scliantung.  Vortra^r  von  Dr.  Fischer.  (Abteilung  Berlin- 
Oharlottenburg  der  Dcutschen  Kolonial-Gescllscbaft.  Yerbandlungcn  1902/03. 
Band  vii.  Heft  1.)  Berlin  :  Dietrich  Reimer  (Ernst  Vohsen),  1902.  Size  9x6, 
pp.  24.    Presented  by  the  Publisher. 
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Chinese  Empire — Tibet.  Jmuulj, 

Mi$9.  CatholiqueiZ^  (1902):  573-576,  r>87-588,  597-599,  610-612. 

Notes  aur  revang^llBation  da  Thibet  avant  le  XIX"  Si^cle.    Par  Adrien  Launay. 
With  iau$tration$. 

€7pni8.  Oberhommer. 

Die  Insel  Cypem.  Eiue  Landeskunde  auf  Historisoher  Grundlage  yon  Eugen 
Oberhummer.  Gekroote  Preisschrirt.  Erdter  Tbeil.  Qaellenkunde  und  Natur- 
beschreibung.  MUnchen :  T.  Ackerman,  1903.  Size  lOJ  X  7,  pp.  XYi.  and  488. 
Map$.    Price  14«. 

Dutch  East  Indies.  Weber. 

Siboga-Expeditie.  Uitkomsten  op  zoologisch,  botanisch,  oceanographisch  en 
r^TPoIogisch  Qebied  verzameld  in  Nedc^rlandsch  Oost-Indie  1899-1900  aan  boord 
H.M.  Siboga  onder  commando  van  Lnitenant  6.  F.  Tydeman  uitgegeren  door 
Dr.  Max  Weber.  I.iv.  i.— ix.  Leiden :  E.  J.  Brill,  1901-1902.  Size  13  x  lOJ, 
pp.  (?ol.  L)  142 ;  (ii.)  32  ;  (iii.)  160  and  16 ;  (iv.)  32 ;  (?.)  46 ;  (vi.)  120 ;  (Tii.)  52 ; 
(vlil)  54 ;  (ix.)  18.    Map  and  Ulustratioru. 

The  numbers  of  the  '*  Livraifons  "  merely  denote  the  order  of  issne.  Parts  3  and  4 
Are  the  first  and  second  monographs  of  the  whole  series  (sixty-five  in  all),  and  give  a 
general  description  of  the  expedition  and  the  apparatus  used,  the  others  dealing  with 
zoological  results. 

PersU.  SeoUUh  G.  Mag.  18  (1902) :  617>626.  Sykei. 

.  The  Geography  of  Southern  Persia  as  afiidcting  its  History.  By  Major  P.  Moles- 
worth  8yke0,  c.h.g.     With  Map  and  IlluttratioM, 

Snssia— Siberia.  Ahrfg^B.S.  llongroite  O.  29  (1901) :  17-28.  Xiee. 

■Sejour  <ie  quelqnes  semaines  dans  les  Toundras  de  Sib^rie.  Par  Jules  Kiss. 
(From  Fiildrajzi  Kozlenufnyek  29  (1901) :  157-168.) 

Western  Asia.  Bohrbaoh. 

Die  wiitschaftlicbe  Bedeutung  Westasiens.  Von  Dr.  Paul  Rohrbach.  (Ange- 
wandte  Geographic.  Hefte  zur  Verbreitung  geographischer  Kenntnisse  in  ihrer 
Beziehung  zum  Kultur-  und  Wirtschaftsleben,  I.  SSerie,  2  Heft.)  Halle  a.  S. : 
( jebauer-Schwetschke  Buch-handlung,  1902.     Size  9}  x  6),  pp.  84.    Map. 

AE&IOA. 

Abyssinia  and  Sndsn.  

Treaties  between  the  United  Kingdom  and  Ethiopia,  and  between  the  United 
Kingdom,  Italy,  and  Ethiopia,  relative  to  the  Frontiers  between  the  Soudan, 
Ethiopia,  and  Eritrea.  Signed  at  Adis  Ababa,  May  15,  1902.  [Ratifications 
<ielivered  at  Adis  Ababa,  October  28,  1902.]  (Treaty  Series,  No.  16,  1902.) 
London :  Eyre  &  Spottiswoode.    Size  9}  x  6},  pp.  (i.    Map.    Price  G^d. 

See  note  and  map  in  the  February  Journal  (p.  186). 

Algeria.  Osell. 

Enquete  Administrative   sur  les  Travaux  Hydrauliques   ^Vnciens  en  Alg^rie, 
publie'e  par  les  6oins  de  M.  Ste'phane  Gsell.    (Biblioth^ue  d' Arch^ologie  Africaine. 
Fascicule  vii.)     Paris :  G.  Leroux,  1902.     Size  10  x  6ff,  pp.  144.    Plan$  and    ' 
Diagrams.     Price  4«.  Gd, 

Congo.  Orenfell. 

The  Upper  Congo  as  a  Waterway.  By  the  Bev.  George  Grenfell.  Notes  to 
accompany  the  Author's  Map  of  the  River  Congo.  (From  the  Geographieai 
Journal  for  November,  1902.)  Size  10)  x  7,  pp.  14.  Map,  in  5  sliceU.  Price,  to 
Non'Fellw3$,  10«. ;  to  FeUows,  6s. 

Congo  State.  Bonnie. 

Civilisation  in  Congoland.  A  Story  of  International  Wrong-doing.  By  H.  R. 
Fox  Bourne.  With  a  Prefatory  Note  by  the  Riglit  Hon.  Sir  Charles  W.  Dilke. 
London:  1\  S.  King  &  Son,  1903.  Size  9  x  5),  pp.  xvi.  and  312.  Map.  Price 
lOs.  6d.  net.     Presented  by  the  PMisher. 

Congo  State— Katanga.     Mouvemeut  G.  19  (1902):  589-594.  

La  region  miniere  du  Katanga.     With  Map. 

4lpanish  Oninea.  B.R.8.G.  Madrid  AA  (1902):  17-47.  De  la  Eaealera. 

Los  territories  del  Mnni  Sus  condiciones  y  colouizacion.  For  D.  Manuel  M. 
de  la  Escalera. 
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Spuitli  IQninea.  B.RJS.O.  MadM  44  (1902) :  70-132.  Xontaldo/ 

Xuestras  colonias  en  Guinea.  GonBideracioncs  t^onicas,  Bodales  j  politicaB.  For 
Federico  Montaldo.     WHh  Diagram.  ^ 

SpaxOBh  Guinea.  B,R.8.G.  Madrid  44  (1902) :  7-16.  8obraL 

La  Gninea  eepanola.    For  el  Sr.  Gutierrez  Sobral. 

Spanish  Guinea.  BMJ3.G.  Madrid  44  (1902) :  133-189.  Yifiaa. 

Demarcaoidn  de  la  Guinea  espaiiola.  For  el  Capitan  de  Estado  Mayor  Don 
Emilio  Borrajo  Yifias. 

NOBTH  AXEBIOA. 

Canada.  Forhiightly  Rev.  72  (1902) :  1055-1065.  Kurd. 

The  Foreign  Inyasion  of  Canada.    By  A.  S.  Hurd. 

Oanada— British  Colombia.  Herring. 

Among  the  Feople  of  British  Colombia.  Red,  White,  Yellow,  and  Brown.  By 
Frances  E.  Herring.  London  :  T.  Fisher  tJnwin.  1903.  Size  8x5,  pp.  xvi.  and 
300.    Illu$tration$.    Price  Be.  net,    Preeented  by  the  PuUithere, 

Xtxieo.  B.S.O,  y  Ettad.  Bep.  Mexieana  1  (1902) :  51-131.  PefiafieL 

Coadro  sindptico  y  estadistico  do  la  Reptiblica  Mexieana  formado  por  la  Direccion 
General  de  Estadistica,  &  cargo  del  Sr.  Dr.  Antonio  FeSafiel. 

Xazico— Popoeatepetl.  B.8.0.  y  Ettad,  Mexieana  1  (1902) :  135-142.  Oehoa. 

Descripcion  cientifica  del  Yolcon  Fopocatepetl  por  el  General  Gaspar  Sanchez 
Oohoa. 

North  Amerloa—Historioal.  Fiske. 

New  France  and  New  Zealand.  By  John  Fiske.  London  :  Macmillan  &  Co., 
1902.  Size  8x5,  pp.  xxv.  and  378.  Maps,  Price  Ss.  6d.  Presented  by  the 
PMishers. 

United  States.  Leverett. 

Department  of  the  Interior.  Monographs  of  the  United  States  Geological  Surrey. 
Yol.  xli.  Glacial  Formations  and  Drainage  Features  of  the  Erie  and  Ohio 
Basins.  By  Frank  Leverett.  Washington,  1902.  Size  12  x  9,  pp.  802.  Maps 
and  lUuttratioiis.    Presented  by  the  U.8.  Geological  Surrey. 

United  States — California.  Bavj:. 

Stock  Ranges  of  North- Western  California :  Notes  on  the  Grasses  and  Forage 
Flants  and  Range  Conditions.  By  Joseph  Burtt  Davy.  (U.S.  Department  of 
Agriculture.  Bureau  of  Flant  Industry — Bulletin  No.  12.)  Washington,  1902. 
Size  10  X  7i,  pp.  82.    Maps  and  lllueirations.    Presented  by  the  Author, 

United  States— Chicago.  Srskine. 

Coal  Industry  of  the  Consular  District  of  Chicago.  Foreign  Office,  Miscellaneous, 
No.  580, 1902.    Size  10  x  6,  pp.  14.    Price  Id, 

United  States— Colorado.  J.G.  1  (1902):  357-370.  Lee. 

Canyons  of  South-Eastem  Colorado.  By  Willis  T.  Lee.  With  Map  and 
Illustrations, 

United  States— Iron.  Erskine. 

Iron  Ore  Industry  of  the  United  States.  Foreign  Office,  Miscellaneous,  No.  583, 
1902.    Size  10  X  6,  pp.  16.     PHoeld. 

United  States— KassaehnseUs.    J.G.  1  (1902) :  403-407.  JeffersoiL 

Flood  Studies  on  Matfield  River.     By  Prof.  M.  S.  W.  Jefferson. 

United  States— Rhode  Island.    J.G,  1  (1902) :  343-352.  Brown* 

Gaepee  Point  A  Type  of  Cuspate  Foreland.  By  Robert  31.  Bro^sTi.  With  Map, 
Diagram,  and  Illustration. 

CBITTBAL  AND   SOUTH  AXEBIOA. 

Argentine  Bepoblic.        B.  DAnog.  Argenttn  8  (1902) :  pp.  76.  Carraseo. 

Diotionnaire  d^mograpbique  argentin.    For  G.  Carraseo. 

Argentine  Bepoblie.  Se  la  Planu 

Foliiica  Intemacional  Argentina.    Los  illtimos  arreglos  Argentino^Chilenos. 
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For  V.  de  la  Plaza.    Londres :  Imp.  William  Clowes  4  Hijoi,  1902.    Size  8)  x  5},      . 
pp.  6*. 

Written  before  the  recent  frontier  award  was  made. 

Argentine  Bepnblio— Historieal.  Gates. ' 

Felix  F.  Outes.  Kl  primer  establecimiento  espaiiol  en  el  territorio  Argcntino. 
Noticia  histJrico— geogrifica  (1527-1902).  Buenos  Aires,  1902:  Size  1(^  X  6), 
pp.  30.    Mapi  and  llltutrations,    Pre$entisd  by  the  Author, 

BoUvia.  ■- 

AoexoB  d  la  Memoria  del  Miuistro  de  Belaciones  Exteriores  y  Colto  presentada  al 
CoDgreso  Ordinario  de  1901.     La  Paz,  1902.    Size  11}  X  7},  pp.  300. 

A  reprint  of  documents  referring  to  the  foreign  relations  of  Boli?ia. 

Brazil — Meteorology.  Hami. 

Znr  Mcteorologie  des  Aquatora.  Nach  den  Beobachtangen  am  Mnsenm  Goeldi  in 
Pari.  Von  J.  Hann.  (Aus  den  Sitzungsberichten  der  Eaiserl.  AJcademie  der 
Wissenschaften  in  Wien.  Mathem.-naturw.  Classe.  Bd.  cxi.  Abth.  ii.  a.  Mai, 
1902.)    Wien,  1902.    Size  9}  X  6},  pp.  70.    Pre$ented  hy  the  Author, 

Ooiana.  B.O,  Hut,  et  De$€riptive  (1902) :  253-260.  FroideTauK^ 

Un  arbitrage  fran^ais  en  (yuyane,  en  Tanne'e  1742.    Par  H.  Froideyaux. 

Jamaica.  Oliver. 

Jamaica.  Report  for  1901-2.  Colonial  Reports— Annnal.  No.  373.  1902.  Size 
10  X  ♦IJ,  pp.  124.    Price  ed. 

Jnan  Fernandez.         DeuUch.  Rundtchau  G,  25  (1902) :  122-128.  Andreses*. 

Juan  Fernandez,  die  Robinson-Insel.    Yon  P.  Andresen.     With  Illustrations, 

Leeward  Islands.  

Leeward  Islands.    Report  for  1901-1902.    Colonial  Reports,  Annual.    Na  374, 
1I>02.     Size  9J  x  6,  pp.  46.     Price  2|d. 
See  note  in  Monthly  Record  for  February  (p.  189). 

Martinique.  C.  ltd.  185  (1902) :  771-773.  Laeroix.. 

Sur  I'etat  actuel  du  volcan  de  la  Montagne  PeMe,  k  la  Martinique.  Extrait  d'une 
Lettre  de  A.  Lucroix. 

Peru.  B,S,0.  Lima  12  (1902) :  53-73.  EaiseL 

Importanciu  de  la  region  amazonica  y  del  proyecto  de  un  ferrocarril  entre  Pinra 
y  el  poDgo  de  Manseriche.    Conferencia  del  G.  M.  Ton  Hassel.     With  Map, 

Venezuela— Caura  Biyer.  Andr^- 

The  Caura.  A  Narrative  of  a  Journey  up  the  Caura  River.  By  G.  Andr^. 
Trinidad,  1902.  Size  10^  X  8,  pp.  80.  Map  and  Port/olio  of  Plates,  Presented, 
hy  the  Author. 

The  journey  was  described  in  the  Journal  for  September,  1902  (p.  283). 
West  Indies— Agrienltnre.  

Imperial  Department  of  Agriculture  for  the  West  Indies.  Pamphlet  Series. 
No8.  12-20.  Issued  by  the  Commissioner  of  Agriculture.  1901-1902.  Size 
7J  X  5. 

Each  pamphlet  deals  with  a  special  subject  connected  with  West  Indian  agri- 
culture, including  that  of  the  results  of  cane  cultivation  at  the  experimental  stations 
at  Barbadoes  and  elsewhere. 

West  Indies— Volcanic  Eruptions.     W,  Indian  B,  8  (1902) :  271-293. 

Volcanic  Eruptions  in  the  West  Indies. 

AVSTBALASIA   AND   FAOIFIO   ISLABBS. 

Australia.  FaTeno.. 

Brooks's  Australian  School  Series.  A  Century  of  Progress,  1788-1888.  The  Geo- 
graphical Development  of  Australia.  By  Ernest  Favenc.  Sydney  and  Brisbane : 
W.  Brooks  &  Co.,  [1902].  Size  7J  X  10,  pp.  G2.  Maps  and  Sections,  Presented  by 
til*  Author. 

On  the  liistory  of  Australian  exploration. 
Australia— Ethnography.     J.  Museum  Oodeffroy,  Heft  x.  (1902)  :  pp.  14.        Virchow. 

Australier.  20  ethnographische  und  Anthiopologische  Tafeln,  ausgeilihrt  nach 
Anweisungen  und  ZcichnuDgen  des  Prof.  Dr.  Rudolph  Virchow. 
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Hawaii.  American  J.  Set.  14  (1902) :  431-439.  Emerson. 

Some  GharacteriftticB  of  Kau.    By  J.  8.  Emenon. 

Hew  Gninea.  Globus  82  (1902) :  379-383.  Joy. 

Ellinographische  Beziehun^n  zwischeu  Briiish-  and  Deutsch-Neu-Quinea.  Von 
Dr.  W.  Foy.     With  lUustrntions. 

Hew  Guinea— Dutch.  Qlobua  88  ( 1903) :  1 1-14.  Zonderran. 

Die  ErweiieruDg  UQierer  Kenntniaae  von  Niederlandisch  Neu-Gainea.  Yon  Henri 
Zondervan. 

Hew  Guinea— German.    M.  Deut$ch.  Sehulzgeb.  15  (1902):  243-249.  

Be§u1tate  der  Regenmessnngen  und  Erdbeben-Beobachtungen  in  Deutch-Neu- 
Gainea  in  den  Jahren  1900  and  1901. 

Hew  Zealand— Burvej  Beport.  Kareliaut. 

Report  of  the  Department  of  I^nds  and  Survey,  New  Zealand,  for  the  year  1901- 
J902.  By  J.  W.  A.  Marchant,  Wellington,  1902.  Pp.  xx?iii.  and  166,  Maps  and 
riates.    Presented  by  Hie  Surveyor-General  of  New  Zealand. 

Pacific.  National  G.  Mag.  18  (1902) ;  333-342.  KoGee. 

Problems  of  the  Pacific  —  The  Great  Ocean  in  World  Growth.  By  Dr.  W  J 
MoGee. 

Pacific— Date  Line.         MonVdy  Weather  Itev.  80  (1902) :  363.  Page. 

Tbo  Date  Line  in  the  Pacific  Ocean.    By  James  Page. 

Samoa.  Kramer. 

Die  Samoa-Inseln.  Entwurf  einer  Monographie  mit  besonderer  Berucksichtigung 
Deutsch-Samoas.  Von  Dr.  Augustin  Kramer.  Herausgegeben  mit  Untcrbtiitzuug 
der  Kolonialabteilnng  des  Auswartigtn  Amts.  Erster  Band :  Verlassung,  Stamm- 
biiume  und  Ueberlieferunfcen.  Stuttgart:  E.  Sohwoizerbariscljo  VerlagBbuch- 
handlung  (£.  Nagele),  1902.  Size  12|  x  9i,  pp.  510.  Maps  atui  Illustrations, 
Price  10m. 

This  Tolume  deals  almost  entirely  with  the  people  of  Samoa. 

South  Australia— Lake  lyre.     Library  Record  Australasia  2  (1902) :  75-77.      Wright. 
The  Value  of  Newspapers— Naming  of  Lake  Eyre.     By  Hugh  Wright. 

POLAB  &SGI0H8. 
Antarctic.  Wilson. 

Antarctica.  By  Dr.  E.  T.  Wilson.  (Cheltenham  Natural  Science  Socitty,  Session 
1901-1902.)  (Reprinted  from  the  Cheltenham  Examiner  of  October  29  and 
XoFember  5,  1902.)    Size  7J  X  5,  pp.  IG.    Map. 

Antarctic— Botany.  Wille. 

Mittheilnngen  iiber  einige  von  C.  E.  Borchgrevink  auf  dcm  antarctischen 
Fostlande  gesammclte  Pflanzen.  Herausgegeben  vod  Dr.  X.  Wille.  (Separatuftryk 
nrNyt  Mag./.  Naturvidenskab  B.  40,  H.  iii.  Kr.  a  1902.)  Size  9^  X  0,  pp.  203- 
222    Plates.   Presented  Uj  C.  BoreJ.grevinh. 

Arctic.  Abrutsi. 

Osservazioni  Scientifiche  escguiie  durante  la  Spediziono  Polarc  di  S.A.R.  I^uigi 
Amtdeodi  Savoia,  Duca  degli  Abruzzi,  1899-1900.  Milan:  Ulrico  Hoepli,  1901;. 
Size  12  X  8,  pp.  721.     Illustrations.    Presented  by  the  PubUslicrs. 

Arctic.  G.Z.  8  (1902) :  305-322,  380-390,  570-590,  626-647.  Lindeman. 

Die  neueren  Reisen  zur  Erfornchung  der  Nordpolarregion.  Von  Dr.  Moritz  Linde- 
man.   Also  separate  copy,  presented  by  the  Author. 

Arctic— Jan  Mayen.       La  ii,,  B.8.G.  Pans  6  (1902) :  363-369.  Charcot. 

Une  excureion  "k  Jan-Majen.    Par  J.  B.  Charcot.     With  lUustralions. 

XATHBKATIOAL  GBOGBAPHT. 

Cartography— Projection.    B.G.  Hist,  tt  DescHptive  (1902) :  282-284.  Berthon. 

Une  representation  du  globe  terrestre  sur  une  projection  ^toilc'e  U  quatre  branches. 
I'ar  M.  le  lieutenant  Berthon.     With  Mop. 
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NauUeal  Almanae.  — — 

Appendix  to  Nautical  Almnnac.  1903.  Corrections  to  the  Apparent  Places  of 
Xantical  Almanac  Stars  visible  at  Greenwich,  dedaced  from  the  Paris  Gonferenco 
(]896> Constants  so  as  to  obtain  Apparent  Places  corresponding  to  the  Struve- 
Peters  Constants.    [Not  dated.]    Size  9}  X  6,  pp.  22. 

VaTigation.  B.  Amert'can  0.8.  84  (1902):  293-297.  Littlehales. 

The  Essential  Needs  of  Modern  Navigation.    By  6.  W.  Littlehales. 
Sextants.  Nautical  Mag.  71  (1902) :  719-727.  Sllenborongb. 

A  New  Method  of  correction  Sextants  when  at  Sea.    By  Lord  Ellenborough. 

6nrveying.  C\  lid.  185  (1902) :  728-730.  d'Ooagne. 

Sur  la  resolution  nomographique  da  triangle  de  position  pour  nne  latitude  donne'e. 
Note  do  Maurice  d'Oougne. 

Sarveying.  Berthant. 

Service  jTi^oji^raphique  de  TArme'e.  Les  Ing^nieurs  Geo^raphes  Militaires.  1624- 
1831.  Ktude  Historique  par  le  Colonel  Berthaut.  2  Volumes.  [Paris.]  1902. 
Size  11x9,  pp.  (vol.  i.)  xvi.  and  468 ;  (vol.  ii.)  x.  and  528.  Maps  and  Illustra- 
tions.   Price  30«.    [To  be  reviewed.] 

Surveying  Instrument.  C.  lid.  188  (1903) :  22-27.  Laussedat. 

De  Temploi  du  sterdoscope  en  Topographic  et  en  Astronomic.  Note  de  M.  lo 
Colonel  Laussedat. 

PHT8I0AL  AVD  BIOLO0ICAL  eSOGBAPHT. 

Erosion.  C.  Ed.  185  (1902)  :  1132-1134.  BnuhM. 

Sur  le  rule  des  tourbillons  dans  Te'rosion  eolienne.    Note  de  Jean  Brunhcs. 

Ooological  History.  K.A.W.  Afmterdam,  F.  See.  8ci.  4  (1902) :  388-399.  Babois. 

On  the  Supply  of  Sodium  and  Chlorine  by  the  Rivers  to  the  Sea.  By  Prof.  Eug. 
Dubois. 

Noticed  in  the  Monthly  Record  (ante,  p.  327). 

Oeomorphology.  C.  Rd.  185  (1002) :  11.S8-1141.  Xartel. 

Sur  Torigine  des  lapiaz  et  leur  relation  avec  les  abimes  et  Thydrologic  soutcr- 
raine  des  calcaires.     Note  de  E.  A.  Martel.    [See  note,  ante,  p.  328.] 

Olaciers.  JB.O.  EiA.  et  Detcriptive  (1902) :  285-327.  Babot. 

Easai  de  chronologic  des  variations  glaciaires.    Par  Ch.  Rabot. 

Oravity.  C.  Ed.  185  (1902)  :  956-959.  CoUet 

La  pesanteur  le  long  du  parallMe  moyen.    Note  dc  J.  Collet. 

Ice-action.  American  J.  Set.  14  (1902)  :  399-403.  Hobbs. 

An  Instance  of  the  Action  of  the  Ice-sheet  upon  Slender  Projecting  Rock  Masses. 
By  W.  H.  Hobbs.     With  SJcetch-map  and  Illustrations. 

Meteorology.  J.G.  1  (1902) :  441-447.  Jefferson. 

Winter  Aridity  Indoors.    By  Prof.  M.  S.  W.  Jefferson. 
The  fact  that  the  author  (without  discussion)  assumes  70°  as  the  normal  tempera- 
ture of  the  air  in  houses  may  inclioe  some  to  doubt  the  correctness  of  his  second 
Assumption,  that  the  most  suitable  relative  humidity  is  70  per  cent. 

Oceanography— Currents.    Monthly  Weather  Rev.  80  (1902) :  397-401.  Pago. 

Ocean  Currents.    By  James  Page. 

Phyto-Geography— Wind-effects.  Frilh. 

Jahresb.  Q.-Ethnogr.  Ges.  Zurich  (1901-1902):  57-15JJ. 

Die  Abbildung  der  vorherrschenden  Winde  durch  die  Pflanzenwclt.  Von  Prof.  Dr. 
J.  Fruh.    With  Maps. 

Rivers.  Ahh.  K.K.G.  Ges.  Wien  4  (1902) :  1-22.  XHe. 

Die  Aufgabe  geographischer  Forschung  an  Fiiissen.  Von  Prof.  Dr.  Willi  Ule. 
With  Diagrams. 

Terrestrial  Physics.  Bigby. 

Natural  Law  in  Terrestrial  Phenomena.  A  Study  in  the  Causation  of  Earthquakes, 
Volcanic  Eruption8,Wind-storms,  Temperature,  Rainfall,  with  a  Record  of  Evidence. 
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By  William  Digby.  London :  W.  HutchinBon  &  Co.,  1902.  Size  9  x  5J,  pp.  xlvi. 
and  S70.    Diagramt.    Pruenied  hy  (lie  Author. 

Written  in  support  of  recent  theories  of  the  moon's  preponderating  inflaence  on 
meteorological  and  earthquake  phenomena. 

Tides.  P.B.S.  71  (1902) :  91-96.  Wright. 

Harmonic  Tidal  Constants  for  certain  Australian  and  Chinese  Ports.  By  Thomas 
W;righL 

AVTHBOPOeSOOBAPHT  AHD  HI8T0BI0AL  OSO0BAPET. 
Eiitorieal— Columbus.  Se  la  Bosa^ 

La  Solution  de  tons  les  probl^mes  relatifs  k  Christophe  Colomb  et,  en  partioulier. 
de  celui  des  origincs  on  des  pre'tendus  inspirateurs  de  la  D^oouverte  du  Nouveau 
Monde,  par  M.  Gonzalez  de  la  Rosa.  (Me'moire  extrait  du  Compte  rendu  du 
CongrH  international  de$  Am^ieani$t€$,  tenu  en  Septembre  1900.)  Paris:  £. 
Lerouz,  1902.    Size  10  X  6},  pp.  22.    Presented  by  the  Author, 

Historical — Columbus  and  Toseanelli  Yignaud. 

The  Letter  and  Chart  of  Toseanelli  on  the  Boute  to  the  Indies  by  way  of  the 
West,  sent  in  1471  to  the  Portuguese  Femam  Martins,  and  later  on  to  Christopher 
Columbus.  A  Critical  Study  on  the  Authenticity  and  value  of  these  documents 
and  the  souroea  of  the  cosmographical  ideas  of  Columbus,  followed  by  the  yarious 
texts  of  the  letter,  with  translations,  annotations,  several  facsimiles,  and  also  a 
map.  By  Henry  Yignaud.  London :  Sands  &  Co.,  1902.  Size  9  x  5},  pp.  xx. 
and  360.    Price  10«.  6d. 

The  French  edition  was  reviewed  in  the  Journal  for  June,  1902  (p.  749).    In  the 
present  viersion  several  new  chapters  have  been  added,  and  further  arguments  adductd. 

BIOGBAPHT. 

Bienville.  B.G.  Hist,  et  Descriptive  (1902) :  184-186.  Xusset 

J.-B.  Le  Moyne  de  Bienville.    Par  6.  Musset 
The  subject  of  this  notice  was  a  younger  brother  of  the  better-known  Lemoyne 
d'Iberville,  and,  like  the  latter,  took  an  important  part  in  the  French  settlement  of 
Louisiana. 

Carole.  B.G.  Hist,  et  Descriptive  (1902) :  155-158.  PawlowskL 

Pierre  Garcie,  dit  Ferrande,  et  son  grand  routier.  Notice  additionnelle.  Par  A. 
Pawlowski. 

Gives  an  account  of  the  Rouen  edition  of  1525  (cf.  Journal ^  vol.  xviii.  p.  315). 
Gioia.  Porena. 

Prof.  Filippo  Porena.  Flavio  Qioia,  inventore  della  Bussola  modema.  (Dalla 
Nuova  Antologia—l°  novembie  1902.)  Boma,  1902.  Size  9}  x  6},  pp.  24.  Pre- 
sented by  tJie  Author. 

OEHBBAL. 
Agrienltnre.  Plessis  de  Orencdan. 

Geographic  Ag^icole  de  la  France  et  du  Monde.  Par  J.  du  Plessis  de  Grencfdan. 
Paris  :  Masson  &  Cie.,  1908.  Size  9  x  5J,  pp.  xx.  and  424.  Maps  and  Diagrams. 
Price  (js. 

Bibliography.  Cole. 

Compiling  a  Bibliography,  Practical  hints  with  illustrative  examples  concerning 
the  collection,  recording,  and  arrangement  of  bibliographical  materials.  By 
George  Watson  Cole.  New  York:  The  Library  Journal,  1902.  Size  Q^  X  7 J, 
pp.  20.     Presented  by  the  Author. 

Instructions  to  GoUeotors.  -^ 

Handbook  of  Instructions  for  Collectors,  issued  by  the  British  Museum  (Natural 
History).  London,  1902.  Size  7x5,  pp.  138.  Illustrations.  Presented  by  the 
Trustees  of  the  British  Museum. 

Irrigation.  J.G.  1  (1902)  :  407-419.  HoUiiter. 

Irrigation  Methods.     By  George  B.  HoUister.     With  Illustrations. 

Year-Book.  Parker. 

The  Daily  Mail  Year-Book  for  1903.  Third  Year  of  issue.  Edited  by  Percy  L. 
Parker.  London  :  Amalgamated  Press  Ltd.  X.D.  Size  7i  X  5,  pp.  370.  Maps. 
Price  Is.    Presented  by  the  Publisliers. 
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NEW  KAPS. 

By  S.  A.  BSSVXS,  Map  Cwrator^  B.0.8. 

ZVBOPI. 

IngUad  and  Wales.  Ordnance  Surrey. 

OBDNANoaSuBTXT  OF  Enoland  ahd  Walm  : — ^Beyiaed  sheets  published  by  the 
Direotor-Cteneral  of  the  Orcbianoe  Surrey,  Sonthampton,  from  JannaTy  1  to  31, 
1903. 

4  miles  to  1  ineh : — 
Hill-«haded  map,  printed  in  colours,  in  sheets :  7,  8.     1«.  6d.  eouih, 

1  ineh: — 
With  hills  in  brown  or  black :  78,  80,  (81  and  82),  90, 106, 118, 135, 13G  (engraved). 
Is.  eocA. 

6-insh~Gounty  Maps : — 
Cambridgeshire,  38  n.e.,  45  n.e.  Dorsetshire,  31  n.e.,  32  s.w.,  48  n.w.,  s.w.,  49  8.v. 
Hontingdonshire,  2r»  n.e.,  28  k.b.  Montgomeryshire,  10  n.e.,  13  8.E.,  19  B.E.,  22 
N.W.,  S.W.,  8.B.,  23  B.W.  Shropshire,  3  s.w.,  17  b.w.,  (23  n.b.  and  24  n.w.),  25  n.e.,  28 
S.B.,  34  N.B.,  40  N.E.  Staffordshire.  27  N.i.,  28  n.k.,  s.b.,  43  S.B.,  50  N.w.,  s.w.,  &e., 
51  N.E.,  B.K.,  56  8.W.,  59  X.W.,  N.E.    WaTwiekshire,  2  n.e.    Is.  eadk. ' 

S5-ineh— Oonnty  Maps : — 
Cambridgeshire,  VII.  4,  8 ;  VIII.  9 ;  XIII.  1 ;  XVII.  1,9;  XVIII.  13 ;  XXIII.  6, 
15 ;  XXVII.  6 ;  XXXI.  2,  6,  10.  11 ;  XXXVI.  4, 10, 15 ;  XL.  7 ;  XLVI.  15 ;  LIII. 
1,  4, 5,  7,  8, 11, 12, 14, 16 ;  LI  V.  4,  7,  9, 14 ;  LV.  15 ;  LVIIL  2.  Dorsetshire,  XI. 
10 ;  XII.  7,  10, 11,  12,  13,  14, 15,  16 ;  XXL  1,  2,  3,  6,  10,  14 ;  XXX.  2,  3 ;  LVIIL 
6,  7,  12;  LX.  (2,  6  and  7),  8.  eioncestershire,  IX.  12;  XL  14;  XVIL  9.  10; 
XXIL  7, 8 ;  XXVI.  5  ;  XXVIL  1, 2, 3,'4, 1 3, 16 ;  XXIX.  4, 7 ;  XXXIV.  5 ;  XXXVI. 
7  ;  XLI.  3,  4 ;  XLII.  3,  4,  7, 11,  12, 16 ;  XLIIL  3,  7 ;  LL  4 ;  LII.  1,  3,  4,  5,  9, 12 ; 
LIIL  5;  LVIIL  7,  8. 10, 11;  LIX.  11.  12;  LX.  10:  LXV.  7,  8,  14;  LXVL  1,  2, 
6;  LXVIIL  11 ;  LXX.  2, 10;  LXXIIL  12;  LXXIV.  5,  9;  Leioestershire,  IV.  12; 
V.  14,  15 ;  IX.  7, 10, 11, 14 ;  X.  3,  7,  9,  11 ;  XV.  8  ;  XVIL  6.  Montgomeryshire, 
XXXL  15.  16;  XXXVIL  10, 12, 13, 14;  XXXVIIL  2,  4,  5,  7,  12,  13, 14, 15,  16; 
XLIIL  11, 12, 14, 15;  XLIV.  1,  3;  XLV.  2;  XLVHL  12,  14;  XLIX.  3;  LU.  8. 
Badnonhlre,  I.  15 ;  III.  12,  14 ;  IV.  3 ;  VIIL  3,  4,  6,  7.  Shropshire,  XLVIL  12, 
15,  16;  LIIL  12;  LIV.  2,  4,  5,  12,  15,  16;  LV.  13,  15;  LVIL  11;  LVIU.  9, 
12;  LIX.  1,  5, 11;  LXIL  2;  LXIIL  2,  8,  6,  9, 10.  Somersetshire.  VIL  12,  16; 
XC.  10;  XCIV.  2.  Staffordshire,  XXXV.  15,  16;  XLIX.  1,  3;  LXIL  9,  13; 
LXIIL  11 ;  LXVII.  5 ;  LXX.  11.  Woreestershire  and  Do.  (Det.  6  and  1\  LIV. 
14 ;  LXIL  7,  8 ;  LXIV.  4.  Yorkshire,  CCLXXXIV.  1,  6,  7, 11 ;  CCLXXXV.  16 ; 
CCLXXXVL  2 ;  OCXC.  1 ;  CCXCV.  12.  3«.  each. 
{E,  Stanford,  London  Agent^ 

England  and  Wales.  Bartholomew. 

Beduced  Ordnance  Survey  of  England  and  Wales.  Scale  1 :  126,720  or  2  stafc. 
miles  to  an  inch.  Sheets— 16,  Aberystwyth;  21,  Pembroke;  22,  GarmartheD. 
Edinburgh:  John  Bartholomew  &  Co.  Price  2$.  each.  Presented  by  the 
Publishers. 

With  the  publication  of  'these  three  sheets,  Bartholomew's  excellent  series  of  half- 
inch  to  a  mile  reduced  Ordnance  Survey  Maps  of  England  and  Wales  is  complete. 
The  maps  have  already  obtained  a  well-deserved  popularity,  and  their  merits  are  fully 
appreciated  by  tourists  and  cjclists,  the  manner  in  which  the  relief  is  shown  by 
contours  and  tinting  rcnderiog  them  specially  useful  to  the  latter,  who  can  see  at  a 
glance  the  character  of  the  country  his  road  is  to  pass  over.  The  sheets  are  now  to  be 
brought  together,  and  will  oonstitnte  the  principal  part  of  the  new  Survey  Atlas  of 
England  and  Wales  about  to  be  issued  oy  Messrs.  Bartholomew,  and  which  was 
specially  noticed  in  the  February  number  of  the  OeographiccU  Journal, 

English  History.  Beich. 

A  New  Student's  Atlas  of  English  History,  l^y  Dr.  Emil  Reich.  London: 
Maomillan  &  Co.    Price  10«.    Presented  by  the  Publishers, 

This  atlas  is  noticed  on  p.  31 1. 


344  NEW   BIAPS. 

JSarope.  Beger. 

Kegenkarte  von  Europa.    Kach  neuereD  EiDzelveroffoDtlichangen  zusammcoge- 
;    stelt  von  Joseph  Reger.   Scnle  1 ;  12,000,000  or  189-4  stat.  milee  to  an  inch. 

Peiermanm  Geographi$che  MitteilHnfien,  Jahrgang  1903.     Taf.  1.     Gotba :  Juatua 

Perthea.    Presented  by  the  Publiaher, 

In  the  letterpreas  accompanying  f  his  map  the  author  gives  an  account  of  its  compila- 
tion, and  men  lions  the  authorities  upon  which  it  is  based.  For  many  countries  the  data 
available  is  very  scanty,  but  in  others  reliable  observation  of  the  rainfall  have  been 
made  during  recent  years,  and  much  valuable  information  accumulated,  the  results  of 
which  have  been  published  either  by  the  respective  governments,  scuentiflc  societies,  or 
3»y  private  enterprise.  A  good  example  is  the  *  Atlas  Climatologique  de  I'Empire  de 
Russie,'  which  appeared  in  1900.  The  map  was  compiled  at  the  instigation  of  Prof. 
Dr.  Erk,  of  the  University  of  Munich. 

Oennany.  Hellmann. 

Regenkarte  der  Province  West falen  sowie  von  Waldeck,  Schaumburg-lJppe.  Lippe- 
Detmold  und  dem  Kreis  Riuteln.    Mit  erlauterndem  Text  and  Tabellen.     In 
amtlicbcn  Anftrago  boarbeitet  von  Prof.  Dr.  G.  Hellmann.    Scale  1 :  1,000,000  or 
15-7  btat.  miles  to  an  inch.     Berlin  :  Dietrich  Reimer  (Ernst  Yohsen),  1903. 
This  little  rainfall  map  is  one  of  a  series  of  different  parts  of  the  German  Empire; 
which  la  now  in  course  of  preparation  by  the  author.     With  the  above  seven  are  now 
published,  and  others  are  to  follow  shortly.     The  map  shows  the  mean  annual  rainfall 
in  seven  different  tints  of  blue,  ranging  from  500  millimetres  to  over  1200  millimetres, 
and  is  accompanied  by  twenty-nine  pages  of  tabular  matter  and  text,  giving  very  com- 
plete particulars  concerning  the  rainfall  at  different  stations  in  certain  intervals  of  time, 
the  monthly  meansi  the  change  of  rainfall  irom  year  to  year,  and  similar  subjects. 

ASIA. 
Asia  Xinor.  Biett. 

Karte    des    nordwestliohen  Kloinasien.      Nach  eigenen  Aufnahmen    und    un- 
veroffentlichem  Material  auf  Ueinrich  Kiepert'a  Grundlaj^e  neu  bearbeitet  von 
Walther  v.  Diest    Scale  1 :  500,000  or  7*8  stat.  miles  to  an  inch.     Blatt  A. 
Berlin :  Alfred  Schall,  1903.    Price  5m. 
Upon  the  late  Dr.  H.  Kiepert'a  well-known  map  of  Western  Asia  Minor  as  a  basis. 
Major  W.  v.  Diest  has  shown  the  results  of  his  own  surveys,  combined  with  recent 
information.    The  present  sheet  includes  the  Dardanelles,  the  Sea  of  Marmora,  Con- 
stantinople, the  Bosporus,  and  the  country  to  the  eouth.   It  also  contains  the  title,  index, 
plan,  and  list  of  abbreviations  and  symbols  employed,  as  well  as  important  notes  on 
the  nomenclature.    The  map  will  consibt  altogether  of  four  ttheets.    The  relief  of  the 
country  is  shown  by  hill-shading— in  places  somewhat  too  light  to  be  effective — and 
the  principal  valleys  and  plains  are  tinted  green.    All  water  is  shown  in  blue. 

Atiatio  Bnssia.  Imperial  Topographical  Institnte,  St.  Patertbnrg. 

Map  of  Asiatic  Russia.    Scale:  1 :  3,900,000  or  61*5  stat.  miles  to  an  inch.     9 
sheets.    [In  Russian  characters.]     St.  Petersburg:  Imperial  Topographical  In- 
stitute, lb9i.     Revised  and  corrected  up  to  November,  19U2.     PregeiUed  by  Colonel 
J.  de  ShohaXsky, 
The  present  edition  of  this  map  is  dated  1894,  but  a  note  in  manuscript  appears  on 
the  title-sheet,  stating  that  it  has  been  corrected  up  to  la^t  November.    Although  this 
may  bo  {me  as  regards  certain  dibtricts,  it  is  evident  that  the  map  requires  further 
revision.    The  new  survey  of  the  Yenesei  has  not  been  taken  advantage  of,  and  there 
are  other  matters  that  need  attention.    However,  a  comparison  with  the  first  edition, 
which  appeared  in  1884,  shows  that  a  great  deal  of  correction  has  taken  place  since 
that  date. 

A7BICA. 

Afiriea.  Intelligence  Diyiiion,  War  Office. 

Africa.  Scale  1 :  260.000  or  39  stat.  miles  to  an  inch.  Sheets :  (Provitional) 
45-H,  Talgwanib;  (Provisional)  45-L,  Adarama;  (Provisional)  46-A,  Suakin ; 
(Provisional)  46-E,  binbat ;  (Provisional)  46-F,  Tokar;  (Prov  isional)  55-B,  Khar- 
toum. Loudon  :  intelligence  Division,  War  Office;  Stanford,  1902.  Price  1«.  M. 
tach  sheet  Prettnhd  by  the  Dirtctor- General  of  Mobilization  and  Military  In- 
telligence, 
These  sheets  include  the  district  between  Berber  snd  Suakin,  and  the  neighbour- 
hood of  Khartum.    They  form  part  of  the  important  large  map  of  Africa  now  being 
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prepared  at  the  Intelligcoco  Division  of  the  War  Office.  Much  fresh  information  i» 
given  from  the  surveys  of  various  officers  and  others  serving  in  the  Sudan,  and 
upon  each  sheet  there  appears  a  note  stating  the  sources  from  which  this  has  beei» 
derived. 

Higeria.  Woodroffe. 

Map  of  Southern  Nigeria  (Provisional).  Compiled  under  the  direction  of  Captain 
A.  J.  Woodroffe,  r.b.  Scale  1 :  500,000  or  7'8  stat.  miles  to  an  inch.  2  sheets. 
London :  Edward  Stanford,  1902.    Price  £1  ]«. 

The  principal  geographical  results  of  the  recent  Arc  expedition  are  shown  upoi> 
this  map,  as  well  as  other  up-to-date  information  obtained  from  various  sources,  but 
many  of  the  sites  of  villages,  rivers,  and  native  paths  can  oolj  be  considered  as^ 
approximate,  owing  to  the  fact  thot  (hey  have  been  Uid  down  during  hurried  journeya 
through  very  difficult  country.  The  map  is  printed  in  blue  and  black,  and  extends 
from  Lagos  on  the  west  to  t tie  river  Kamerun  on  the  east,  and  from  the  sea  to  lat. 
7°  30'  N.  It  is  stated  to  be  a  provisional  issue  only,  and  doubtless  another  and  more 
complete  edition  will  be  published  when  fresh  information  is  available. 


South  Africa.  

The  Hailway  Map  of  South  Africa.  Scale  1 :  4.118.400  or  Go  atat.  miles  to  an  inch. 
Supplement  to  South  Africa^  December  13,  1902.  London  :  Offices  of  South  Afiica^ 
]  903. 

Shows  railways  open,  under  construction,  and  proposed  between  Cape  Colony  and 
tlio  south  of  the  Tanganyika.  There  is  also  a  table  giving  the  distance  in  miles 
between  the  stations  on  the  different  lines,  and  the  height  of  the  stations  in  feet 
abovo  sea-level.  Plans  of  nine  of  the  principal  ports  are  added  as  insets,  as  well  aa 
a  general  outline  map  of  Africa  illustrating  the  Cape  to  Cairo  route  and  the  Xatal 
railways. 

Togo.  Sprigade. 

Karte  von  Togo.  Scale  1 :  200,000  or  3*1  stat.  miles  to  an  inch.  Eonstruiert  und 
gezeichnet  unter  Leitung  von  Paul  Sprigade.  Im  Anftrage  und  mit  Unterstut- 
zung  der  Kolonial-Abteilang  des  Auswartigen  Amts,  herausgegeben  duroh  die 
Verlagshandlung.  Sheet :  E  2,  Lome.  Berlin :  Dietrich  Reimer  (Ernst  Vohsen), 
1903.     Price  1.80m.  each  shett. 

Tins  is  the  first  sheet  of  a  large  map  of  Togoland,  now  in  course  of  publication.  It 
is  carefully  compiled  from  the  route  surveys  of  various  explorers,  which  are  indicated 
with  the  travellers'  names  and  the  dates  of  their  journeys.  It  is  well  drawn,  clearly 
printed,  and  gives  a  considerable  amount  of  detail,  although  many  districts  are  still 
but  imperfectly  known. 

West  Africa.  Kager. 

Atlas  d'Afrlque  Occidentale.  Par  Henri  Mager.  Paris:  Ernest  Flammarion. 
Price  \Jr. 

A  cheap  popular  little  atlas  of  French  West  Africa,  conf  isting  of  two  sheets  of 
maps  from  the  author*s  *  Nouvel  Atlas  Colonial,'  with  descriptive  letterpress,  to  whiol^ 
additions  have  been  made.    There  is  also  a  small  general  map  of  North- West  Africa. 


AXSBICA. 

Argentine  and  Chile.  Steffen. 

Grenze  zwisohen  Argentinien  und  Chile  naoh  dem  Shiedsspmch  v.  20  Nov.  1902. 
Von  Dr.  II.  Steffen.  Scale  1 :  2,500,000  or  39*45  stat.  miles  to  an  inch.  Peier- 
mawM  Geographi9che  Mitteilungen,  Jahr.  1903,  Tafel  1.  Gotha  :  Justus  Perthes. 
Presented  by  the  Publisher, 

Canada.  Sarreyor-General*!  Office,  Ottawa. 

Sectional    Map    of  Canada.      Scale  1  :  190,080  or    3   stat.  miles    to   an  inch. 

Qu*Appelle  Sheet  (35),  West  of  Second  ^leridian.   Revised  to  September  3U,  1902 : 

Willowbnnch  Sheet  (41),  West  of  Second  Meridiau.    Revised  to  September  20, 

1902.    Surveyor-General's  Office,  Ottawa,  1902.    Presented  by  the  Surveyor-General 

of  CJanada. 

The  Willowbunch    sheet    includes    the    area    approximately  between    49^    and 

49°  42'  N.  lat.  and  between  104°  and  106°  W.  long.,  and  the  Qu'Appelle  sheet  that 

b(  tween  ".0°  25'  and  51°  5'  X.  lat.  and  between  102°  and  101°  W.  long.    The  sheet* 
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show  townsbips,  trail«,  post-offices,  and  railways,  ia  additioD  to  an'  indication  of  the 
topographical  features. 

Colombia.  Lidstone. 

Map  of  a  part  of  the  Bepablio  of  Colombia.  By  William  Lidstone,  c.e.  Scale 
1 :  810,000  or  141  stat.  miles  to  an  inch.  2  sheets.  London  :  Edward  Stanford, 
[1903].    Price  15$, 

The  title  of  this  map  is  decidedly  vagae  and  indefinite,  but  the  **  part  **  of  the 
Bepablic  of  Colombia  it  refers  to  as  shown  on  the  map,  includes  the  departments  of 
Bolivar,  Magdelena,  Santander,  Antioqnia,  Tolima,  the  western  part  of  Boyaca  and 
Cundinamarca,  and  the  eastern  half  of  Cauca.  The  map  thus  represents  all  the 
central  and  most  important  region  of  Colombia,  including  the  capital  and  the  courses 
of  the  rivers  Magdelena  and  Cauca.  The  geographical  features  of  this  country  are 
still  very  imperfectly  known,  and,  with  the  exception  of  the  route-surveys  of  mining 
engineers  and  a  few  others,  little  additional  information  is  to  be  obtained  that  is  not 
given  on  Codazzi's  large  atlas  which  was  published  over  sixty  years  ago.  Any  addition 
to  our  knowledge  is  therefore  specially  welcome.  Mr.  Lidstone,  the  author  of  this  map, 
in  the  pursuit  of  his  profession  as  a  civil  engineer,  has  travelled  extensively  in  the 
country,  and  from  his  route-surveys,  combined  with  other  information,  this  piap  has  been 
compiled.  In  many  districts,  however,  the  map  is  not  nearly  so  complete  us  it  might  hav(; 
been  if  the  surveys  of  others  had  be^  properly  utilized.  An  instance  of  this  is  to  be 
found  in  the  northern  part,  where  Mr.  F.  A.  A.  Simons  has  worked  for  years,  but  the 
results  of  whose  surveys  seem  to  have  been  almost  entirely  ignored.  Had  the  infor- 
mation contained  on  his  maps  of  the  departments  of  Bolivar  and  Magdelena  and  of  the 
river  Sind  been  made  use  of,  Mr.  Lidstone  could  havo  rendered  his  map  far  more  com- 
plete. The  map  is  printed  in  colours,  and  shows  railways  existing  and  in  course  of 
construction. 

ITnited  States.  Band,  XoHallj  ft  Co. 

Indexed  County  and  Township  Pocket  Maps.  Mississippi.  Scale  1 :  823,680  or 
18  Stat,  miles  to  an  inch.  Missouri.  Scale  1 :  1,013,760  or  16  stat.  miles  to  an 
inch.  Montana.  Scale  1 :  1,900,800  or  30  stat  miles  to  an  inch.  Chicago  and 
New  York:  Band,  MoNally  &  Co.,  1903.  Price  $0.25  each.  Presented  by  Vie 
PMiehere, 
These  are  now  editions. 

0EKEBAL. 
lUnstrationt.  Martin. 

Wall  illustrations  for  anthropological,  ethnographical,  and  pfeographical  instruc- 
tion. By  Dr.  Bud.  Martin.  Zurich :  Art.  Institut  Orell  Fiissli.  Presented  by 
the  PublUhers, 

There  can  be  no  doubt  that  a  really  carefully  prepared  scries  of  wall  illustrations 
of  the  leading  types  of  the  human  race  would  prove  valuable  for  educational  purposes, 
and  such  it  is  the  intention  of  the  author  of  the  above,  Dr.  B.  Martin,  of  Zurich 
University,  to  produce.  Each  illustration  is  to  give  a  half-length  photochrome  picture, 
larger  than  life  size,  taken  from  original  photographs  by  the  author,  or  by  well-known 
scientists  and  travellers,  who  have  undertaken  to  assist  in  the  matter ;  and  from  these 
and  other  reliable  material,  Mr.  Yf.  v.  Stoiner  has,  under  Dr.  B.  Martinis  direction, 
painted  the  originals  from  which  the  diagrams  have  been  copied.  The  specimens 
already  received  are  of  the  Great  Bussian,  Veddah,  and  Javanese  types.  There  are  to  be 
two  editions  of  the  series,  a  small  one,  consisting  of  eight  pictures,  containing  types 
of  the  Veddah,  Javanese,  Australian,  Masai,  Melanesian,  Dakota,  Eskimo,  and  Great 
Bussian,  for  which  the  subscription  price  is  £1  Ss. ;  and  a  larger  one  consisting  of 
twenty-four  pictures,  illustrating  the  following  types  in  addition  to  those  alr^idy 
mentioned:  Egyptian,  Senoi,  Semang  (Negrito),  Chinese,  Bushman,  Tamil,  Carib. 
Polynesian,  Karen,  Batta,  Dahomey,  Micronesian,  Kirghiz,  Solomon  islander,  iSamoyed, 
and  Fuegian.  For  this  latter  series  the  subscription  price  will  bo  £3  4^.  Tlie  diagrams 
are  to  be  issued  in  portfolios,  and  accompanied  by  explanatory  letterpress. 

Boman  Empire.  Ornndy. 

Murray's  Handy  Classical  Maps.  The  Roman  Empire.  Edited  by  G.  B.  Grundy, 
M.A.,  of  Brasenoec  College,  Oxford.  London  :  John  Murray.  Price  U.  Present^ 
by  Hie  Publisher, 

Notice!  on  p.  3H. 
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Admiralty  COuurts.  HTdrograpliio  DepartmMit,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  daring 
NoTember  and  December,  1902.  Pre$ented  by  the  Hydrographie  DepartmerU, 
Admiralty, 

No.  Inches. 

.3281  m  =  160  England,  south  coast : — Portsmouth    harbour,  mooring  ground, 

southern  sheet    2«.  6d. 
217.*)  m  =  40    England,  south  coast : — Poole  harbour.    2«.  6d. 
1 607  m  =  1-4    England  :~Kiver  Thames  entrance.  North  Foreland  to  the  Nore.  St. 
3278  m  =  30*4  Channel  islands,  Jersey  :Si.  Holier  harbour.    2$.  6d. 

1 1-45 1  Germany,  Elbe   river:— Outer  light-vessel  to  Brunsbilttelkoog 
2361m  ={5  7  >    (Plans: — Cuxhayen    road.    Kaiser    Wilhelm    canal    entrance, 

7-2  I     Brunsbattelkoog>    U. 
32G2  m  -/i*^5JGermany,  Elbe  river :— Brunsbilttelkoog  to  Hamburg.    Plans: 

\5'7  /    Hamburg  and  Altona  harbours.    2t.  6d. 

3303  m  =  50    Black  sea :— Batilm  bay.    1«.  6d. 

3288  m  =  40    Newroundland  : — Northern  arras  of  Canada  bay.     2s.  6d. 

3308  m  =  2-0    Newfoundland:  Little  river.     Is.  6d. 

3310  m  =  2*0    Newfoundland :— Bay  of  Islands,  outer  part.     2s. 

3316  m  =  50  West  Indies,  Puerto  Rico,  south  coast: — Guayanilla  harbour.  ls.6d. 
3298  m  =  715  West  Indies,  Puerto  Rico,   east  coast : — Ensenada  Honda  and 

Puerca  bay.     Is.  6d. 

3304  m  =  0-25  South    America,  east  coast :— Rio  de  Janeiro  to  St.  Sebastiao 

island.    2s.  6d.' 
602  m  —  5*8    British  Columbia : — Roche  harbour  and  approaches.    Is.  Qd. 
3313  m  =  0*63  North  America,  west  coast,  Alaska  :~Yakutat  (Bering)  bay.  If.  Sd. 
688  m  =r  2*2    Madagascar  :~Tamatave.     1«.  6d. 

3289  m  =  30    Rod  sea :— Port  Berenice.     U.  6d. 

3312  m  =  0'96  Eastern  Archipelago : — Madura  island,  South  coast : — Bunder  road. 

Is.  6d. 

3311  m  =  var.  Eastern  Archipelago: — ^Anchorages  on  the  north  coast  of  Java. 

2a6ce. 
•1^14.  m  —/4*85\Philippine  islands.    Anchorages  on  the  west  coast  of  Luzon: — 
ii6i±  m  -'^2'63/    San  Fernando  harbour,  Port  Santo  Tomas.    1*.  6d. 

3309  m  =  240  Japan,  gulf  of  Tokyo :— Uraga  harbour.     Is.  6d. 

28  m  =  England,  south  coast.'    Plan  added : — Salcombe  harbour. 

320  m  =  North  American  lakes.     Lake  Superior.     Plans  added  : — ^l^Iichi- 

picoton  harbour,  Gargantua  harbour. 

(J".  D,  Potter,  Agent.) 

Charts  Caneelled. 

No.  Cancelled  by  Ko. 

2220  Batum.       Plan  on  this\New  plan. 

chart.  /    Batum  bay 3303 

14  Port  Berenice.     Plan  oniNew  plan. 

this  sheet.  /    Port  Berenice     ♦   ^ 3289 

2454  Port  San  Fernando.  Plan"!  New  plan. 

on  this  chart.  j     San  Fernando  harbsur— on  sheet     •    •    .    3314 

Charts  that  have  ree«ived  Important  Correotionf . 

No.  28,  England,  south  coast : — Salcombe  river.  34,  England,  south  coast; — The 
Scilly  isles.  2390,  Scotland,  west  coast: — East  and  west  lochs  Roag.  2311, 
Norway,  sheet  ix.  :~Fleina  to  Vestfiord  and  the  Lofoten  islands.  2302,  Gulf  of 
Bothnia,  sheet  vii. : — Tome  point  round  the  head  of  the  gulf  to  Tauvo.  2647, 
France,  west  coast:— Les  Sables  d'Olonne  to  Bourgneuf.  853,  United  States, 
cast  coast :— St.  Andrew  sound  to  St.  John  river.  130,  Leeward  islands  :— 
Anguilla  to  Puerto  Rico  with  approaches  to  Virgin  islands.  1799,  Central 
America,  east  coast:— Boca  del  Drago.  Boca  del  Tore.  1358,  South  America, 
east  coast :— Union  bay  to  Rio  Negro.  1544,  Central  America :— Panama  road. 
2087,  Africa,  south  coast :— Bashee  river  to  Umtavuna  river.  2088.  Africa,  south 
coast :— Umtavuna  river  to  Tugela  river.    2089,  Africa,  east  coast :— Tugela  river 
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COLONIZATION  AND  IRRIGATION  IN  THE  EAST  AFRICA 

PROTECTORATE.* 

By  R.   B.   BUCKLEY,  O.S.I. 

Thk  British  Empire  possesses  in  the  East  Africa  Protectorate  a  depen- 
dency of  which  the  value  and  advantages  are  at  present  but  little 
known.  The  protectorate  has  been  described  as  the  America  of  India, 
since  it  offers  opportunities  for  colonization  by  the  natives  of  that 
country.  It  has  a  coast-line  some  400  miles  in  length  on  the  Indian 
ocean,  lying  between  Italian  East  Africa  and  German  East  Africa,  and 
extending  from  the  equator  to  about  the  fifth  degree  of  southern  latitude. 
The  boundary  on  the  south-west  is  the  Anglo-German  frontier,  which  is, 
more  or  less,  a  straight  line  extending  from  the  coast  at  Yanga  to  the 
point  on  Lake  Victoria  Nyanza  where  1°  of  southern  latitude  cuts  the 
east  coast  of  the  lake.  To  the  west  lies  a  portion  of  the  coast  of  Lake 
Victoria  Nyanza  and  the  Nzoia  river,  dividing  the  East  Africa  Pro- 
tectorate from  the  British  Protectorate  of  Uganda.  This  boundary  has 
lately  been  altered  so  as  to  include,  in  the  East  Africa  Protectorate,  the 
country  lying  generally  to  the  east  of  the  lake.  The  northern  boundary 
is  still  indefinite,  and,  owing  to  the  vagueness  of  this  boundary,  the  area 
of  the  East  Africa  Protectorate  is  also  indefinite,  but  it  may  be  roughly 
stated  at  about  280,000  square  miles,f  exclusive  cf  the  newly  added 
tract,  which  is  about  28,000  to  30,000  square  miles  in  area.  A  material 
portion  of  this  area,  especially  towards  the  north,  is  unexplored.  The 
population  of  the  original   protectorate,  excluding   the  newly  added 

*  Read  at  the  Royal  Geogniphioal  Society,  January  27,  1908.    Map,  p.  484. 
t  '  Precis  of  Information '  oonoeming  East  Africa  Protectorate,  p.  26. 
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tract,  is  estimated  at  two  and  a  half  millions,  but  this  figure  is  to  a 
large  extent  conjectural,  and  nearly  one-half  of  the  population  resides 
in  the  territory  which  is  not  under  direct  administration,  and  where  the 
estimate  of  the  numbers  is  a  mere  guess.  The  better-known  parts  of 
the  East  Africa  Protectorate  contain  a  very  small  *  population  to  the 
square  mile.  Thus,  in  the  province  of  Seyldieh  the  population  is 
about  seventeen  persons  to  the  square  mile  in  an  area  of  about  10,000 
square  miles ;  in  Tanaland  it  is  only  about  three  to  the  square  mile  in  a 
tract  of  some  34,000  square  miles ;  Ukamba  has  the  thickest  population 
of  any  of  the  provinces  into  which  the  protectorate  is  divided,  but  there 
are  only  about  twenty  persons  per  square  mile  over  some  53,000  square 
miles ;  while  that  part  of  the  province  of  Jubaland  which  is  explored 
has  less  than  two  persons  to  the  square  mile  over  about  17,000 
square  miles  of  country.  The  population  of  the  newly  added  pro- 
vince is  not  known,  but  it  is  thin.  The  average  population  of  the  entire 
protectorate  may  be  put  down  at  about  ten  to  twelve  persons  per  square 
mile. 

The  traveller,  passing  through  the  heart  of  the  East  Africa  Pro- 
tectorate by  the  Uganda  railway,  cannot  avoid  noticing  four  important 
facts.  First,  the  rich  nature  of  the  soil  generally ;  secondly,  the  almost 
entire  absence  of  cultivation ;  thirdly,  the  very  small  discharge  in  suoh 
streams  or  rivers  as  he  may  come  across;  and,  lastly,  the  extreme 
paucity  of  the  population.  He  will  certainly  see  more  zebra,  antelope, 
and  ostrich  than  human  beings  from  the  windows  of  the  railway 
carriage. 

The  climate  of  the  East  Africa  Protectorate  varies,  as  might  be 
expected,  with  the  elevation  of  the  lands  above  the  sea.  The  country 
lies  almost  entirely  within  4°  north  or  south  of  the  equator,  and  it  is 
difticult  to  realize  that  in  the  very  heart  of  the  tropics  a  climate  can  be 
found  which  is  so  pleasant  as  that  which  actually  exists  in  a  consider- 
able area  of  it.  Near  the  coast  the  thermometer  rarely  falls  below  70^ 
Fahr.,  and  it  rarely  rises  above  90° ;  the  monthly  mean  of  the  maximum 
temperatures  in  Mombasa  in  the  coolest  months  (March  and  April)  is 
about  89°  or  90°,  and  the  monthly  mean  of  the  minimum  temperatures  is 
about  70°  or  71°.  In  these  parts  the  climate  is  damp  and  enervating. 
But  in  the  higher  lands,  say  those  which  are  5000  feet  or  more  above 
the  sea,  the  climate  is  very  different;  the  thermometer  rarely  rises 
above  80°,  and  often  falls  below  60°.  The  returns  at  Machakos  and 
Fort  Smith  (5000  to  6000  feet  above  the  sea)  show  that  the  monthly  mean 
of  the  maximum  temperatures  is  rarely  more  than  70°,  although  the  actual 
maxima  for  short  intervals  are  of  course  higher,  and  that  the  monthly 
mean  of  the  minimum  temperatures  is  rarely  above  60°,  and  it  falls 
at  times  as  low  as  50°  or  even  40°.     This  is  the  part  of  the  country  to 
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whioli  referenoB  will  be  made  later,  whera  the  white  tnan  might  live 
and  flourish. 

The  rainfall,  which  is  snoh  an  important  factor  as  legaide  the 
agricaltaral  prospects  of  the  oonntry,  may  be  said  to  average  about 
40  inches  in  the  year  at  the  coast,  and  abont  36  inches  in  the  lands 
lying  at  a  higher  elevation  than  SOOO  feet.  On  the  banks  of  Yiotoria 
Nyanza,  at  a  level  of  abont  3700  feet  above  the  sea,  the  rainfall  is 
greater,  and  it  averages  from  GO  to  70  inches  in  the  year.  The  follow- 
ing statement  is  taken  almost  entirely  &om  the  Beforl  of  1901  of  the 
British  Association  for  the  Advancement  of  Soienoe  (p.  395) : — 
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The  monthly  rainfitll  statistics  of  the  places  included  in  the  above  table 
show  that  near  the  coast  the  south-west  monsoon  canses  heavy  rain  in  April 
and  May,  some  20  to  30  inches  fUling  nsoally  daring  these  months ;  light 
falls  occur  from  June  to  October,  and  in  November  the  fall  is  generally 
heavier ;  December  to  Afaroh  are  dry  months.  In  the  higher  land,  above 
5000  feet,  the  heaviest  falls  are  usually  in  AEaroh,  April,  and  May ;  a  dry 
season  follows  from  June  to  October,  when  there  is  usually  a  second 
period  of  rain  in  November  or  Deoember. 

Falls  of  more  than  5  inches  in  twenty-four  hours  appear  to  occur 
very  rarely ;  falls  of  more  than  4  inches  are  not  frequent.  The  records 
which  exist  are  about  to  be  sapplemented  by  the  institnlion  of  rainfall 
stations  along  the  railway  at  intervals  of  about  40  miles ;  it  seems  most 
desirable  that  the  meteorologioal  observations  of  the  protectorate  should 
be  digested  and  tabulated  on  some  authorized  system ;  at  present  the 
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records  are  not  kept  in  a  uniform  manner,  and  are  not  readily  acoessible. 
They  are  most  important. 

The  agricultural  possibilities  of  the  East  Africa  Protectorate  are  not 
as  yet  well  known.  Gocoanuts,  mangoes,  oranges,  lemons,  pineapples* 
plantains,  flourish  near  the  coast.  Maize,  rice,  sweet  potatoes,  are  culti- 
vated to  some  extent.  In  the  interior  millets,  sweet  potatoes,  and 
Indian  com  are  the  chief  crops ;  these  are  grown  without  irrigation,  but 
often  in  a  more  or  less  uncertain  manner,  and  the  crop  is  said  to  be  not 
only  uncertain,  but  in  most  cases  very  light.  Large  quantities  of  rice, 
flour,  and  grain  are  imported  at  Mombasa ;  the  Indian  workmen  who 
have  constructed  the  Uganda  railway  have  been  mostly  fed  on  imported 
grain.  The  soil  in  the  higher  lands  consist  largely  of  that  commonly 
called  '*  black  cotton  "  soil,  but  there  is  also  a  red  soil  over  a  considerable 
portion  of  the  uplands,  which  is  said  to  be  even  more  fertile  than  the 
black  one.  The  higher  lands  are,  to  a  large  extent,  volcanic,  and  there 
are  steaming  springs  on  the  west  side  of  the  Great  Bift-valley. 

Throughout  the  district  traversed  by  the  railway  it  is  universally 
said  that  crops  saitable  to  the  various  elevations  coald  be  grown  at 
almost  any  place  with  irrigation.  There  seems  to  be  little  doubt  that 
this  is  a  fact.  It  does  not,  however,  appear  to  have  been  established 
that  irrigation  is,  in  all  cases,  essential.  It  is  a  fact  that  in  some 
parts,  more  particularly  in  the  higher  lands,  crops  of  potatoes,  onions, 
wheat,  barley,  etc.,  are  grown  without  irrigation :  but  the  outturn  is 
very  far  below  that  of  irrigated  crops.  It  seems  quite  possible  that, 
when  the  seasons  have  been  more  fully  investigated  and  the  proper 
periods  for  planting  particular  crops  are  better  known,  suitable  crops 
may,  in  years  of  normal  rainfall,  be  successfully  cultivated  on  a  large 
scale  without  irrigation.  But  it  cannot  be  asserted  that  this  is  a  fact. 
It  may  be  that,  although  the  temperature  and  rainfall  appear  suitable 
for  certain  crops  which  are  not  at  present  grown,  the  evaporatioa  and 
absorption  may,  under  the  influence  of  the  tropical  sun,  be  too  great  for 
them.  It  would  seem  most  desirable  that  experiments  should  be  made 
to  determine  this  point. 

There  can,  on  the  other  hand,  be  no  doubt  that,  with  irrigation,  the 
agricultural  prospects  are  favourable.  This  is  shown  by  the  fact  that 
at  almost  every  railway  station  where  there  is  any  spare  water  available 
from  the  engine-tanks,  the  Indian  workmen  make  little  gardens  in 
which  vegetables  grow  luxuriantly.  The  guard  of  one  ballast  train  had 
mint,  chillies,  potatoes,  and  radishes  growing  well,  but  he  said  they 
needed  frequent  waterings,  or  the  plants  were  scorched  up  by  the  strong 
sun  and  rich  soil.  In  the  settlement  of  Nairobi,  where  the  staff  of  the 
railway  is  established,  all  English  vegetables  can,  with  irrigation,  be 
grown  at  all  seasons.  Peas,  cabbages,  lettuces,  and  potatoes  can  be  had 
at  any  time  of  the  year.  Potatoes,  which  are  now  mainly  supplied  from 
France,  have  done  particularly  well,  and  it  seems  possible  that  the  trade 
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in  them  may  extend  to  the  ports  on  the  East  Coast  of  Africa.  The 
manager  of  the  Uganda  railway  has  arranged  a  through  rate  for  potatoes 
with  the  B.I.S.N.  Companies'  steamers,  and  specimen  consignments 
have  been  sent  to  the  south,  and  even  to  Durban  and  Katal.  The  vast 
rolling  plains  of  grass,  in  which  the  zebra  and  antelope  now  find 
abnndant  pasturage,  might,  there  seems  little  reason  to  donbt,  be  turned 
into  sheets  of  wheat,  oats,  and  other  oereale,  possibly  without,  bnt 
certainly  with  irrigation,  where  that  is  possible.  These  plains  lie  in 
the  temperate  tracts  where  Europeans  can  live  in  fair  comfort,  and  if 
they  will,  they  might,  to  some  extent  at  any  rate,  labour  with  their 
own  hands.  The  olimate  and  soil  in  these  parts  seem  suited  for 
European  fruits  and  vines,  and  it  is  most  probable  that  the  few  available 
sources  of  irrigation  would  be  most  advantageoosly  employed  in  their 
cultivation. 

The  Uganda  railway,  wbioh  is  now  praotioally  completed,  is  a 
magnificent  monument  to  the  skill,  perseverance,  and  energy  of  the 
engineers  who  have  designed  and  oonstruoted  it.  The  railway  rises 
&om  the  level  of  the  sea  at  Mombasa,  with  a  maximum  gradient  of 
2  feet  in  100,  to  a  height  of  8320  feet  above  the  sea,  and  then  it  drops 
again  to  3770  feet  at  the  shores  of  Lake  Victoria  Nyanza.  Throughout 
its  length  of  664-  miles  from  the  sea  to  the  lake  the  railway  is  rarely 
on  the  flat,  and  its  course  is  rarely  in  a  straight  line.  It  is  almost 
always  twisting  and  winding  among  the  hills,  and,  at  the  same  time. 
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either  rftiaing  itaelf  oo  gradients,  often  as  steep  as  1  in  60,  over  aome 
eminence,  or  dropping  into  a  valley  at  the  same  rate  of  desoeut.  At 
the  Eikuyn  eecarpment  the  linea  wind  down  Bome  1400  feet,  by  a 
series  of  skilfolly  designed  benches  in  the  hillside,  into  the  Great 
Bift-Tslley;  then  on  the  farther  side  of  that  wonderfnl  depression 
they  rise  more  than  2000  feet  again,  up  the  steep  slopes  of  the 
Haa  escarpment.  In  it«  ooorse  the  railway  passes  through  tracts  of 
oonntry  which  vary  almost  as  much  as  the  plains  of  the  valley  of  th« 
Ganges  vary  from  the  highlands  of  Sootiand.  Some  40  miles  from  the 
ooast  the  pitiless  Tarn  wilderness,  which  has  absorbed  so  many  hiiman 
lives,  stretches  for  a  length  of  some  60  or  70  miles,  and  in  that  length 
the  rails  are  raised  from  600  to  1800  feet  above  the  sea.  The  wildeinesB 
is  oovered  with  scrub  jnngle,  and  the  soil  is  said  to  be  prodnotive :  bat  it 
is  waterless  and  almost  devoid  of  any  form  of  life.  In  parts  the  nulway 
has  pushed  its  way  through  thick  forests,  mostly  in  black  loamy  sdl  of 
considerable  depth ;  in  others  it  rises  and  falls  over  tolling  grassy 
plains  nf  vast  extent,  which  are  thick  with  game  feeding  on  the 
luxuriant  pasture. 

It  will  be  readily  understood  that  the  engineers  had  no  small 
physical  difficnlties  to  contend  with  in  suoh  a  oonntry.  It  had  from 
the  first  been  determined  that  the  railway  should  be  so  constructed 
that  the  trains  should  always  proceed  with  the  engines  in  front  of  them, 
and  that  "reverses"  should  not  be  allowed  on  the  permanent  line.  If 
they  had  been  permitted,  it  would  have   been  comparatively  eajgy  to 
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have  climbed,  by  a  series  of  zigzaga,  up  and  down  the  steep  hillsides. 
Bat  this  would  have  inTolved  tlie  dangers,  which  are  inseparable  from 
saoh  a  system,  under  which  a  broken  conpHng  might,  and  probably 
wDnld,  wreck  a  train;  or  an  inexperienced  or  careless  driver  might 
easily  overran  the  dead  end  of  a  "  teverse,"  and  either  launch  his  train 
over  a  precipice  or  drive  it  into  a  cliff.  An  alignment  had  to  be  sought 
out,  often  in  thiok  jungle,  on  which  rails  could  be  carried  straight 
ahead  with  a  maximum  gradient  of  I  foot  fall  or  rise  in  every  50  feet 
of  length  ;  numerous  trial  lines  had  to  be  run  and  experimental  drifts 
out  through  the  jungle  to  determine  the  right  course  to  pursue.  The 
result  must  be  pronounced  a  masterpieoe  in  engineering  skill.  It  mnst 
not,  moreover,  be  forgotten  that  the  engineering  difBonlties  were  not 
the  only  ones  which  had  to  be  overcome.  The  natives  of  the  country 
were  few  in  number,  unskilled,  and,  with  very  few  exoeptions,  quite 
unwilling  to  work ;  cauBequeutly  nearly  the  whole  of  the  labour  force 
was  obtained  from  India.  In  many  ports  there  was  little  or  no  water, 
and  absolutely  no  food  for  the  workmen;  special  arrangements  were 
consequently  necessary  to  carry  water  by  the  railway  itself,  as  it  was 
made,  and  to  import  and  deliver  grain  for  the  workmen  at  the  points 
where  work  was  progressing.  In  parts  wild  animals  were  a  aerious 
source  of  danger,  and  speoial  arrangements  had  to  be  made,  which  were 
not  always  auocessful,  for  the  protection  of  the  workmen  from  lions. 
The  Uganda  railway,  in  addition   to  the  political  effects  of  its 
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oonstruotioD,  mnat  have,  and  indeed  already  has  had,  a  marked  efieot  on 
the  habita  and  mode  of  life  of  the  natives.  It  has  bronght  them  into 
immediate  contaot  with  civilization,  and  opened  ap  poasibilitieH  of  trade. 
It  has  calmed  inter-tribal  animosities,  and  checked  the  fendatoiy  raids 
of  the  aggressive  raoes.  It  has  opened  ap  the  whole  of  the  conntries 
lying  near  the  ooast-line  of  the  Yiotoria  Xyanza  lake  to  oomparatively 
easy  oommnnioation  with  the  sea  and  with  Europe. 

Lake  Yiotoria  Nyansa  is  ,abont  half  the  size  of  England.  The 
surveys  of  it  are  most  imperfect  as  yet,  and  the  shores  are  bat  partially 
explored.  There  is  a  survey  of  the  northern  part,  which  shows  the 
ooast-line  and  the  islands  lying  between  Fort  Florence  and  Entebbe, 
t^e  capital  of  the  Uganda  Protectorate.  A  small  steamer,  which  was 
laboriooaly  carried  np  partly  by  rail,  partly  by  cart,  but  mainly  by 
porters  from  the  coast,  runs  between  those  two  places,  but  it  will  shortly 
be  sopplemented  by  two  mnoh  larger  ones,  which  the  Uganda  Bail- 
way  Administration  i»  now  oonstmcting  on  the  shores  of  the  lake,  to 
navigate  it,  and  to  carry  to  the  rulway  terminns  at  Fort  Florence  the 
trade  which  the  country  bordering  on  the  lake  may  supply.  The  survey 
which  has  been  made  shows  that,  in  addition  to  the  many  visible 
islands  which  are  dispersed  over  the  northern  portion  of  the  lake,  and 
which  are  in  themselves  daogeronB  to  navigation  by  night,  there  are 
hidden  dangers  in  the  shape  of  rocks  which  lie  below  the  surface.  The 
new  steamers  which  will  shortly  float  on  Nyanza  will  need  to  proceed 
with   great  caution  when  venturing  into    unexplored  waters,  and    a 
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detailed  surrey  is  being  made  by  Commander  WhitehoQBe.  It  ia  at 
present  impossible  to  tell  wheie  a  sonken  and  inviaible  rook  may  not 
lie  beneath  the  surface.  This  danger  is  inereaaed  by  the  faot  tbat  the 
level  of  the  water  in  the  Jake  varies  from  month  to  month  and  from 
year  to  year,  so  tbat  a  stmken  rook  which  may  at  one  time  be  at  a  safe 
distanoe  nnder  water,  would  at  another  time  wreck  a  boat  which  hap- 
pened to  pass  over  it.  It  wonld  be  a  work  of  some  difScnlty  to  find  and 
demarcate  these  rooks. 

The  flnotnating  level  ofYiotoriaN3r»nzais»  matter  of  great  interest, 
both  to  engineers  who  may  regard  the  lake  as  a  vast  reservoir  from 
which  the  sammer  supply  of  the  Nile  might  possibly  be  increased, 
and  to  stndente  of  phyaioal  geography.    Since  189U,  reoords  of  the  level 
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of  the  snrface  of  the  lake  have  been  kept  at  several  plaoes  in  the 
northern  part  of  it,  but  these  records  have  to  be  studied  with  care 
and  accepted  with  muoh  oantion,  or  erroneous  dednotions  may  readily 
be  drawn.  The  lake-levels  which  are  in  the  Appendix*  are  tabtilatod 
by  months  only,  bat  the  readings  have  generally  been  recorded  daily, 
as  shown  is  the  last  table.  Daring  the  years  1896,  1897,  and  until 
October,  1698,  the  three  gauges  at  Fort  Alios  or  Entebbe  in  Uganda, 
at  Port  Victoria,  on  the  Berkeley  gulf  in  the  north-east  corner  of 
the  lake,  and  at  Lnbwa'e  near  the  ontlet  of  the  Viotoria  Nile,  most 
be  read  only  as  recording  the  fiactuations  in  level  at  th<»s  places ;  the 
zeros  of  the  three  gauges  were  not  sapposed  to  be  at  the  same  level,  nor 
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was  the  reduced  level  of  them  known.  Bnt  in  Ootober,  1896,*  the  zeros 
of  the  gangea  ftre  wid  to  hare  been  adjastod  to  toe  same  level,  and  the 
readings  appear  to  show  that  this  was  really  done,  or,  at  any  rate,  it 
was  approximately  done.  This  is  ahowb  by  the  fact  that  there  was 
very  little  variation  in  the  level  of  the  lake  during  that  month  at  any 
of  the  three  Btationa,  aa  the  "average"  reading  was  3  feet  3  inohea  at 
Port  Alioe ;  3  feet  3(  inohee  at  Port  Yiotoria ;  and  3  feet  1|  inoh  at 
Lnbwa's :  the  variation  between  the  mazimnm  and  minimum  readings 
of  the  whole  month  was  only  l|  inoh  at  Fort  Alioe,  3^  inches  at 
Port  Yiotoria,  and  3j  inches  at  Lnbwa's.  These  fignres  seem  to  prove 
that  at  that  time  the  zeros  of  the  ganges  must  have  been  at  the 
same  reduced  level,  or,  at  any  rate,  within  I  or  2  inches  of  it    The 
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subsequent  readings,  however,  show  divergences,  which  it  is  certainly 
difficult  and  apparently  impossible  to  reconcile. 

The  gauges  at  Salobbe  and  Lnbwa's,  at  any  rate,  were  fixed  in 
October,  1898,  at  practically  the  same  level;  yet  in  December,  1899, 
when  the  lake  only  varied  1\  inches  in  level,  the  Lubwa's  gauge  read 
14  inches  lower  than  the  Entebbe  one:  in  July,  1900,  it  was  15  inches 
lower,  and  in  May,  1901,  it  was  27  inches  lower.  The  last  table  in 
the  Appendix  shows  the  daily  readings  at  three  places.  These  are 
plotted  in  the  following  diagram  : — 

It  will  be  seen  that  from  March  1  to  May  15, 1901,  the  Entebbe 
gauge  rose  3  feet,  the  Eisumu  gauge  rose  2  feet,  and  the  Lnbwa's  gauge 
1  foot  7  inches.     It  seems  impossible  that  these  figures  can  be  correct. 


*  Page  :j!)3,  Keport  of  the  Briliah  AnooiatioD  fur  the  Advanovment  of  Soicnce,  1901, 
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It  has  been  suggested  that  the  lake-level  is  affected  by  the  wind.  This 
is  undonbtedly  the  case  at  Kisnmn,  where  the  gange  regularly  rises  and 
falls  with  the  wind,  and  it  is  no  doubt  so,  to  some  extent,  on  all  places 
on  the  lake.  But  though  the  wind  causes  fluctuation  in  level,  its  effects 
cannot  continue  to  influence  the  gauges  steadily  for  long  periods ;  during 
the  first  three  days  in  March  and  about  May  15  the  gauges  were  steady, 
and  it  seemd  incredible  that  the  general  level  of  the  water  surface  could 
have  risen  17  inches  more  at  one  place  than  at  another.  Lubwa's  is 
only  70  or  80  miles  from  Entebbe  as  the  crow  flies,  and  both  places  are 
on  the  body  of  the  lake.  It  seems  impossible  to  reconcile  these  dis- 
crepancies ;  it  would  appear  that  either  the  readings  must  be  wrong,  or 
the  level  of  the  zeros  must  have  been  changed,  or  the  gauges  must  be  so 
placed  that  they  do  not  record  the  true  level  of  the  lake.  It  is  greatly 
to  be  regretted  that  these  discrepancies  occur,  as  they  throw  much 
doubt  on  the  records.  It  is  most  desirable  that  a  really  reliable  bench- 
mark should  be  made  in  the  neighbourhood  of  each  gauge,  and  that  the 
level  of  the  zero  should  be  tested  from  time  to  time.  This  has  not  been 
done.  The  Entebbe  gauge  was  moved  in  1901  to  a  better  site,  and 
there  was  a  hiatus  of  some  months  in  the  readings.  The  new  gauge 
and  the  old  one  were  not  connected  by  levelling,  nor  was  the  zero  of 
either  referred  to  any  permanent  bench-mark,  so  the  connection  between 
the  new  and  old  readings  is  lost.  The  local  officers  who  deal  with 
the  gauges  are  busy  men,  and  have  but  little  time  to  devote  to  this 
subject  They  also,  perhaps,  fail  to  appreciate  the  importance,  so 
apparent  to  an  engineer,  of  preserving  an  absolutely  accurate  record  of 
the  level  of  the  datum  of  the  gauges. 

The  catchment  area  of  the  lake,  as  taken  from  the  maps,  is  about 
95,000  to  100,000  square  miles,  including  the  lake  itself,  which  is  about 
26,000  square  miles;  but  the  surveys,  both  of  the  lake  and  the  surround- 
ing countries,  are,  of  course,  imperfect.  Many  rivers  and  streams  flow 
into  the  lake,  but  the  only  outlet  is  the  Nile  at  the  Bipon  falls  near 
Jinja.  The  rainfall  returns  show  that  in  the  northern  portion  of  the 
lake  the  annual  rainfall  is  from  40  to  70  inches ;  but  over  90  inches  was 
recorded  at  Mumia's  in  1897.  The  rainfall  is  probably  less  in  the 
southern  parts,  and  it  is  generally  assumed  (on  very  imperfect  data, 
however)  that  the  ordinary  rainfall  over  the  catchment  is  about  30 
inches.  It  is  interesting  to  note  what  a  small  proportion  of  this  water 
passes  over  the  only  escape  from  the  lake  at  the  Bipon  falls.  These 
falls  may  possibly  draw  off  from  the  lake  sufficient  water  to  lower  it 

9  inches  or  a  foot  in  the  year,  but  evaporation  and  absorption  must 
be  at  least  six  or  eight  times  as  much  as  this. 

The  Bipon  falls  would  be  better  described  as  rapids.  There  is  a 
rocky  barrier  of  hornblende  schist,  like  an  embankment,  across  the 
channel  where  the  Nile  issues  from  the  lake.     This  barrier  is  perhaps 

10  to  12   feet  above  the  ordinary  lake-level,  and  would,  if  it  were 
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oontiniioaB,  completely  close  the  outlet.  Bat  it  ie  broken  in  three  placet 
by  gape  in  the  barrier,  and  the  water  mahee  throngh  these  like  the 
diiioharge  from  the  ander-«lnioeB  of  a  weir.  The  barrier,  from  shore 
to  shore,  is  perhaps  1200  feet  long,  and  the  three  gaps  in  it  are 
probably  less  than  300  feet,  bat  they  have  never  been  measured. 
The  water  of  the  lake  above  the  barrier  is  aboat  14  to  15  feet  above 
that  in  the  river  below.  The  depth  of  water  in  the  breaches  through 
wbiob  it  mahes  has  never  been  aaoertained,  but  it  probably  does 
not  average  more  than  6  to  -8  feet;  it  is  certainly  leas  in  places, 
as  the  rooks  can  be  seen  below  the  water.  The  discharge  over 
the  falls  varies  with  the  level  of  the  lake.*  Mr.  Willoooks  gives  the 
minimum  discharge  of  the  Bipon  falla  as  25,000  cabic  feet  per  seoond. 


and  the  maximnm  as  30,000  cubic  feet;  bat  theie  seems  reason  to 
think  that  the  minimum  discharge  may  fall  as  low  as  15,000  cubic  feet 
per  second.  Bnt  even  30,000  cubic  feet  per  second  would  only  draw 
-Jj-  part  of  an  inch  off  the  entire  snrface  of  the  lake  in  one  day,  or 
abont  H  inch  in  a  month.  The  lake  rarely  falls  quickly;  Ihe  most 
rapid  fall  shown  by  the  gauge-readings  was  in  October,  1000,  when  a 
fall  of  10  inches  in  eight  days  is  recorded  at  Port  XTgowe,  but  this  ia  not 
oorroborated  by  the  other  gauges,  and  must  be  received  with  doubt. 
The  Lubwa's  gauge  in  August,  1899,  fell  1  foot  in  a  month,  and  11 
inches  in  sixteen  days ;  the  Entebbe  gauge,  however,  only  fell  6  inches 
in  the  same  month.    To  lower  tiie  lake  6  inches  in  a  month  would 
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require  a  oonstant  discharge  pf  150,000  cubic  feet  per  second,  or  five 
times  the  probable  maximum  discharge  of  the  falls;  to  lower  it  11 
inches  in  sixteen  days  would  need  about  500,000  cubic  feet  per  second 
for  that  time;  to  lower  it  10  inches  in  eight  days  would  require  a 
discharge  of  nearly  a  million  cubic  feet  per  second,  or  about  thirty 
times  the  probable  discharge  of  the  Bipon  falls.  It  seems  clear,  then, 
that,  in  any  case,  the  discharge  from  the  Eipon  falls  is  only  a  small 
factor  in  the  matter.  It  is  evaporation  from  the  surface  which  is 
the  main  cause  of  a  drop  in  the  lake-levels.  A  fall  of  6  inches 
in  a  month  seems  to  be  a  high  rate  of  fall  for  the  lake  generaUy; 
as  the  Bipon  falls  only  take  off  a  little  more  than  one  inch  as  a 
maximum,  it  follows  that  a  high  rate  for  evaporation  and  absorption 
would  be  5  inches  in  a  month  on  the  supposition  that  there  was  no 
rainfall ;  but  there  would  always  be  some  rainfall  and  some  flow  off  the 
catchment,  probably  aggregating  2  inches  at  least.  So  the  rruiximum 
evaporation  and  absorption  is  probably  not  greater  than  7  or  8  inches 
in  a  month,  or  say  i  inch  to  }  inch  a  day.  On  the  other  hand,  if  the 
Lubwa's  gauge  is  correct,  and  the  lake  really  did  drop  11  inches  in 
sixteen  days,  it  follows  that  the  maximum  loss  from  evaporation  and 
absorption  must  be  much  greater.  For  in  the  sixteen  days  the  falls 
would  take  off  less  than  one  inch  from  the  surface  of  the  lake,  so  the 
loss  from  other  causes  must  have  been  more  than  10  inches,  or  more 
than  f  of  an  inch  a  day.     This  is  highly  improbable. 

The  maximum  rise  which  is  recorded  in  the  lake  was  in  1901,  when 
it  was  almost  10  inches  in  fifteen  days.  This  rise  may  be  reasonably 
explained  as  follows. 

The  catchment  area,  beyond  the  limits  of  the  lake  itself,  is  approxi- 
mately three  times  the  area  of  the  lake.  So  that,  if  half  the  rainfall 
on  this  catchment  flowed  into  the  lake  in  any  given  time,  the  level  of 
the  lake  would  be  raised  (were  there  no  loss)  by  (1)  the  depth  of  rain- 
fall on  the  lake  plus  (2)  one  and  a  half  times  the  depth  of  rain&U  on 
the  catchment  beyond  the  lake.  So  a  fall  of  6  inches  over  the  whole 
catchment  in  fifteen  days  (were  there  no  loss)  would  raise  the  lake  (1) 
6  inches  plus  (2)  9  inches,  or  15  inches  in  alL  During  the  time  the 
loss  due  to  the  Bipon  falls  would  be  about  half  an  inch,  and  the  evapora- 
tion and  absorption  might  account  for  about  4j^  inches.  So,  on  this 
hypothesis,  the  net  rise  in  the  lake  would  be  10  inches  in  fifteen  days. 
The  calculation  depends,  of  course,  on  two  main  assumptions:  first,  that 
the  flow  off  the  catchment  is  half  the  rainfedl ;  and,  secondly,  that  a  fall 
of  6  inches  in  fifteen  days  might  occur  over  the  entire  catchment. 

The  available  data  are  quite  insufficient  to  prove  whether  these 
assumptions  are  correct;  all  that  can  be  said  is  experience  elsewhere 
shows  that  they  are  not  unreasonable. 

All  these  considerations  point  clearly  to  the  conclusion  that  the 
rise  and  fall  of  the  lake  is  mainly — almost  entirely— due  to  climatic 
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oonsiderations,  and  is  but  little  affected  by  the  draught  of  the  Nile  at  the 
Bipon  falls.  Engineers  who  calcalate  on  the  lake  as  a  vast  storage 
reservoir  for  irrigation  would  do  well  to  remember  that  the  oonverse 
of  this  is  true — that  is,  that  no  works  they  can  construct  will  enable 
them  to  control  anything  but  a  very  small  percentage  of  the  rainfall  on 
the  catchment  of  100,000  square  miles.  Nature,  not  man,  rules  over  at 
least  nine-tenths  of  that  rainfall ;  it  is  incessantly  either  falling  from 
the  skies  or  being  drawn  up  to  them  again.  It  is  only  the  residue 
escaping  at  the  Bipon  falls  which  man  can  deal  with.  This  is  com- 
paratively a  small  amount,  not  greater  than  the  maximum  discharge  of 
one  of  the  great  canals  in  Egypt. 

About  halfway  between  the  coast  and  the  great  lake  the  Uganda 
railway  reaches  an  elevation  of  5000  feet  above  the  sea,  and  for  250 
miles  or  more  never  drops  below  that  elevation.  In  this  part  there  is 
a  country  not  less  than  5000,  nor  more  than  10,000,*  feet  above  the  sea, 
which  is  rich,  temperate,  and  in  partu  beautiful.  It  is  hard  to  con- 
ceive that  such  a  tract  can  exist  in  the  heart  of  Africa,  within  a 
few  miles  of  the  equator.  There  are  forests  in  parts,  open  plains  in  parts, 
park-like  lands  in  parts  covered  with  rich  grass  and  dotted  here  and  there 
with  trees.  This  tract  of  country,  which  extends  over  an  area  of  some 
ten  or  twelve  thousand  square  miles  f — say  tbe  size  of  England  north 
of  Liverpool  and  Sheffield — is  almost  uninhabited  at  present,  and 
it  offers  a  field  for  colonization  by  Europeans,  which,  so  far  as  climate, 
at  any  rate,  is  concerned,  seems  eminently  suitable.  The  world  in  East 
Africa  says  that  not  only  this  tract,  but  the  protectorate  generally, 
only  needs  irrigation  to  be  a  magnificent  agricultural  country.  This  is, 
however,  a  statement  which  must  be  received  with  caution  ;  it  would 
certainly  seem  to  be  the  case  that  the  great  grassy  plains  which  extend 
for  many  miles  on  the  Uganda  railway  need  nothing  but  water  to  make 
them  as  productive  as  the  valleys  of  the  Ganges  or  the  Nile.  But  the 
question  of  the  irrigation  of  these  plains  is  not  an  easy  one  ;  it  is  one 
which  obviously  needs  consideration  and  discussion,  and  this  paper  is 
mainly  written  to  discuss  it. 

Many  people  who  talk  of  the  necessity  of  irrigation  seem  often  to 
forget  the  elementary  fact  that  irrigation  cannot  be  effected  without 
water  ;  they,  too,  have  frequently  not  even  the  most  vague  idea  of  the 
volume  of  water  necessary  to  mature  a  crop.  Rivers  are,  of  course,  the 
most  obvious  source  of  supply,  but  the  rivers,  in  the  higher  lands 
through  which  the  Uganda  railway  passes,  are  too  insignificant  and 
uncertain  in  their  discharge  to  irrigate  any  large  tracts  of  country. 

There  are  three  main  rivers  in  the  protectorate :  the  Juba,  the  Tana, 
and  the  Sabaki.     The  Juba  river  forms,  for  a  great  portion  of  its  course. 


♦  Page  9  of  Sir  H.  Johnston^a  Report  (Africa,  No.  7,  1901). 
f  Ibid. 
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the  eastern  boundary  of  the  northern  part  of  the  British  territory.  It 
rises  in  the  highlands  of  Abyssinia,  and  has  a  perennial  disoharge, 
which  is  small  in  the  dry  season,  but  is  considerable  during  the  two 
flood  seasons.  Th^se  ooour  from  July  to  October,  and  again  in  March 
and  April.*  The  Juba  is  navigable  for  about  400  miles  from  the  sea. 
The  Tana  river  rises  from  the  snows  of  Mount  Kenya,  and  in  the  high- 
lands of  the  Kikuju  and  Settim  hills ;  it  is  said  to  be  a  considerable 
stream  in  its  higher  reaches,  but  to  become  materially  reduced  in  volume 
before  it  reaches  the  sea.  It  is  navigable  for  about  200  miles.  The 
banks  of  this  river,  in  its  lower  reaches,  are  cultivated  t  to  a  considerable 
extent,  and  the  fields  are  irrigated  by  little  canals  cut  from  the  river. 

It  seems  probable  that  irrigation  schemes  of  considerable  magnitude 
might  be  possible  from  the  Juba  and  the  Tana,  especially  in  the  higher 
lands,  but  no  reliable  data  are  available  as  to  the  discharges  of  the 
streams  or  of  the  country  which  might  be  benefited. 

The  greatest  interest,  however,  attaches  to  the  Sabaki  river  and  its 
tributaries,  as  they  lie  in  the  best  known  parts  of  the  protectorate,  in 
the  neighbourhood  of  the  Uganda  railway  where  colonization,  either  by 
Europeans  or  by  natives  of  India,  seems  not  only  possible,  but  desirable. 
The  Sabaki  river  has  two  main  tributaries,  the  Athi  and  the  Tsavo. 
The  former  rises  a  little  above  Nairobi,  in  the  Kikuyu  hills,  and  flows 
in  a  south-easterly  direction,  more  or  less  parallel  with  the  railway, 
until  its  confluence  with  the  Tsavo  river.  At  Nairobi,  one  of  the 
tributaries  of  the  Athi  river  has  a  small  perennial  discharge,  perhaps 
30  cubic  feet  per  second ;  but  lower  down,  the  Athi  river  for  a  great 
portion  of  the  year  is  said  to  be  only  a  series  of  pools,  with  little  or  no 
flow  at  all  between  them.  The  Athi  is  subject  to  occasional  floods,  but 
no  data  are  available  of  their  duration  or  volume.  The  Tsavo  river 
rises  in  Mount  Kilimanjaro,  a  beautiful  snow-clad  mountain  over  19,000 
feet  high,  which  lies  in  German  territory  just  beyond  the  boundary 
between  British  and  German  East  Africa.  It  has  a  perennial  discharge, 
which  the  engineers  of  the  railway  estimated  to  be  about  380  cubic  feet 
per  second.  There  are  no  accurate  gaugings  of  the  river,  and  it  is  not 
improbable  that  the  discharge  may  fall  below  this  estimate,  but,  as  the 
river  is  snow-fed,  there  must  always  be  a  considerable  volume  of  water 
in  it.  It  is  the  only  river  in  this  part  of  East  Africa  from  which 
perennial  irrigation,  on  anything  but  the  smallest  scale,  is  possible ; 
the  supply  might  be  sufficient  to  irrigate  from  30,000  to  40,000  acres  of 
land,  and  it  would  probably  be  possible  to  get  two  crops  a  year  from 
this  area.  The  best  plan,  apparently,  would  be  to  throw  a  weir  across 
the  Sabaki  river  below  its  confluence  with  the  Tsavo,  and  to  dis- 
tribute the  waters  of  both  rivers  over  the  tract  which  was  most  easily 


*  Pages  27  and  28,  *  Precis  of  Information  *  concerning  the  British  East  Africa 
Protectorate. 

t  Page  50  of  *  Precis  of  Information.'     1901. 
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irrigable.  The  irrigated  land  would  be  at  about  an  elevation  of  1200 
to  1400  feet  above  the  sea,  and  should  be  suitable  for  sugar-oane,  opium » 
and  millet  crops.  The  tract  which  would  be  irrigated  lies  within  the 
field  of  action  of  the  tsetse  fly.  This  is  a  factor  which  must  not  be 
overlooked.  It  might  prove  difiEicult,  or  even  impracticable,  to  cultivate 
where  this  pest  holds  sway. 

It  has  been  suggested  that  the  great  Tarn  wilderness,  which  lies  at 
An  elevation  varying  from  600  to  1800  feet  above  the  sea,  might  be 
irrigated,  possibly  from  the  Tsavo.  This  scheme  does  not  seem  feasible, 
and  even  if  the  waters  of  the  river  could  be  led  on  to  the  wilderness, 
the  area  which  could  be  irrigated  would  only  be  a  very  small  fraction 
of  it. 

In  the  tract  of  land  which  might  be  suitable  for  colonization  by 
Europeans,  lying  at  an  elevation  of  more  than  5000  feet  above  the  sea, 
there  are  small  hill  streams.  Some  few  of  these  have  a  small  perennial 
discharge,  but  it  is  very  small.  In  the  250  miles  of  railway  which  runs 
through  these  highlands  there  may  be  four  or  five  streams,  such  as  the 
Morendat,  the  Gilgil,  and  Niozo,  of  which  the  minimum  discharge  is  10  to 
15  cubic  feet  per  second.  If  this  discharge  were  fully  utilized,  as  it 
easily  could  be,  two  crops  a  year  might  be  raised  on  a  widely  distributed 
area  of  say  10,000  to  12,000  acres.  But  what  is  this  in  a  tract  of  2000 
or  3000  square  miles  ?  Already  some  small  beginning  has  been  made  in 
irrigating  lands  from  the  small  river  at  Nairobi  (5400  feet).  A  little 
artificial  channel  some  8  feet  broad  has  been  made,  and  irrigation  of 
potatoes  and  garden  crops  is  effected.  About  5  or  6  miles  from  Nairobi, 
also  at  the  Eiverside  Farm,  large  crops  of  potatoes  have  been  secured  by 
irrigation,  and  all  European  garden  produce  has  been  successfally  grown. 

The  hill  streams,  however,  are  not,  of  course,  limited  to  their 
perennial  discharge ;  they,  and  many  others  which  have  no  perennial 
discharge  at  all,  but  run  absolutely  dry  for  a  great  portion  of  the  year, 
have  torrential  discharges  after  periods  of  heavy  rain.  It  would,  no 
doubt,  be  possible  to  find  among  the  hills  many  suitable  sites  for 
reservoirs  in  which  a  portion  of  the  floods  could  be  impounded,  and  this 
appears  to  be  the  only  possible  way  in  which  any  considerable  area  could 
be  irrigated  in  the  uplands  of  East  Africa.  It  is  doubtful  whether,  in 
places,  the  soil  would  be  sufficiently  retentive  to  hold  the  water,  and  the 
sites  would  have  to  be  selected  with  care.  It  is  improbable  that  these 
reservoirs  could  be  on  a  large  scale,  but  they  would  generally  consist  of 
eartben  embankments  across  gorges,  with  probably  a  masonry  escape  for 
a  by-pass.  The  reservoirs  would  be  dotted  about  the  country  with 
probably  two  or  three  farms  of  a  few  hundred  acres,  each  dependent  on 
each  reservoir.  The  reservoirs  and  supplementary  works  would  vary 
greatly  in  cost  according  to  circumstances,  but  this  system  of  irrigation 
would  be  far  more  expensive  than  that  of  utilizing  the  small  perennial 
discharge  which  is  available  in  a  few  streams. 
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It  has  been  soggested  that  ailesian  wells  might  produce  a  good 
supply  of  water.  It  is  extremely  probable  that  suoh  wells  would  suooeed 
in  places.  A  boring  was  made  in  the  Taru  wilderness,  but  it  was 
carried  to  a  depth  of  60  feet  only,  where  it  ended  on  granite  rock  and 
produced  no  water ;  it  is  now  proposed  to  sink  a  well  to  a  greater  depth 
somewhere  on  the  Kapiti  plains.  But  such  wells,  even  where  they  did 
produce  water,  would  only  give  a  moderate  discharge ;  any  extensive 
irrigation  of  crops  from  them  would  probably  be  financially  impossible. 
But  they  would  be  invaluable  on  the  great  prairies  of  grass,  where 
countless  herds  of  cattle  could  be  raised  in  luxury  if  water  could  be  pro- 
vided for  them  to  drink  throughout  the  dry  season.  It  is  improbable 
that  these  vast  plains  could  ever  be  laid  down  in  grain,  as  they  might 
be  if  they  could  be  irrigated,  but  there  seems  no  reason  why  they  should 
not  be  converted  into  farms  for  sheep,  cattle,  and  poultry.  The  great 
flocks  of  the  Masai  tribe  are  evidence  of  this. 

In  Italy  and  in  Baluchistan  a  system  of  irrigation  is  adopted  which 
might  be  successful  in  some  parts  of  East  Africa.  Tunnels  are  run  into 
the  hills,  tapping  underground  streams,  which  are  led  out  to  the  surface 
through  the  tunnels.  The  channels  are  called  fontanelli  in  Italy,  and 
karezes  in  Baluchistan;  they  are  not  difficult  to  construct  when  the 
circumstances  are  suitable  and  timber  is  cheap,  but  they  require  labour 
skilled  in  this  particular  kind  of  work,  which  would  not  be  available  in 
Africa. 

It  would  appear,  then,  that  the  East  Africa  Protectorate  is  not,  as 
far  as  can  be  seen  from  the  information  at  present  available,  a  country 
for  grand  irrigation  projects.  There  may  be  places  on  the  Tana  and 
Juba  rivers  where  large  perennial  canals  are  possible;  but  this  is 
doubtful.  It  is  a  country  which  can  be  best  developed,  from  an  agri- 
cultural point  of  view,  by  utilizing  to  the  utmost  the  natural  rainfall, 
and  by  supplementing  this  by  small  storage  works  which  would  im- 
pound the  fluctuating  discharges  of  the  streams.  Such  works  must 
necessarily  be  scattered. 

It  has  already  been  stated  that  the  population  in  the  East  Africa 
Protectorate  only  averages  about  ten  to  twelve  persons  per  square 
mile,  and  that  there  are  parts  of  it,  which  are  the  most  temperate  and 
the  most  healthy,  where  there  is  hardly  any  population  at  all.  There 
can  be  little  doubt  that,  even  without  irrigation,  the  country  could 
support  a  much  greater  number,  and  that,  in  those  parts  where  irriga- 
tion is  possible,  three  hundred  or  four  hundred  persons  per  square  mile 
'Could  flourish.  The  natives  of  the  country  are  apathetic,  and  not  given, 
as  a  rule,  to  agriculture.  The  colonization  of  the  temperate  highlands 
by  Europeans  or  Eurasians,  and  of  the  lowlands  by  the  natives  of 
India,  is  a  scheme  which  seems  a  promising  one.  It  is  by  no  means 
improbable  that,  if  inducements  were  offered  to  the  Indians  who  have 
•constructed  the  Uganda  railway,  and  if  arrangements  were  made  to 
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help  them  to  bring  their  families  to  this  country,  a  beginning  might 
immediately  be  made.  There  are  now  almost  eight  thousand  of  these 
men  in  the  protectorate,  and  among  them  there  must  be  a  percentage, 
probably  a  small  percentage,  who  would  remain,  but  they  would  require, 
and  should  be  ofifered,  liberal  terms.  No  European  or  Eurasian  colonist 
could  settle,  at  present,  who  had  not  some  capital  at  his  disposal,  and 
probably  few  would  come  until  the  agricultural  prospects  of  the  country 
were  more  clearly  demonstrated.  It  would  seem  desirable  that  the 
government  of  the  protectorate — 

1.  Should  institute  a  model  agricultural  farm  in  some  part  of  the 
highlands,  and  test  experimentally  the  growth  of  different  crops,  both 
with  and  without  irrigation. 

2.  Should  inyestigate  in  the  lower  lands  the  prospects  of  perennial 
irrigation  from  the  Juba,  Tana,  and  Tsavo  rivers. 

3.  Should  record  more  systematically,  and  at  more  numerous  stations 
than  at  present,  the  meteorological  conditions. 

4.  Shoold  make  trial  borings  for  artesian  wells  in  a  few  places, 
selected  by  geological  experts. 

5.  Should  construct  in  the  neighbourhood  of  the  farm  a  small  storage 
project  as  a  model  and  guide  to  settlers. 

It  is  quite  certain  that  the  agricultural  advancement  of  the  East 
Africa  Protectorate  must  be  slow.  Irrigation  works  would  be  a 
material  aid  to  that  development,  but  it  must  not  be  anticipated  that 
they  will  be  anything  more  than  supplementary  to  the  natural  con- 
ditions. The  greater  proportion  of  the  country  must  necessarily  be 
cultivated  by  means  of  the  rainfall  alone,  and  irrigation  can  only  be 
practised  in  favoured  localities  which  offer  natural  facilities.  There 
can  be  no  doubt  that,  whatever  other  prospects  there  may  be  before  it, 
the  country  offers  many  advantageous  agricultural  conditions  for  the 
emigration  both  of  Europeans  and  Indians;  the  construction  of  the 
Uganda  railway  has  immensely  increased  the  potential  value  of 
those  conditions,  and  has  advanced  by  many  years  the  civilization 
and  development  of  one  of  the  most  interesting  countries  in  tropical 
Africa. 
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APPENDIX  II. 


RAINFALL.    EAST   AFRICA. 


Coaat— 

Kismayu 

Malindi     

Lamu         

TakauDgu 
Mombasa 

Inland — 

Kibwezi    

Maohako*B 

Fort  Smith  (Kikuyu) 
Mania's  (Kavi  rondo) 
Nairobi     

Uganda — 
Entebbe    ... 


Approx.  average 
raiofkil  in  inches. 


... 

•  •  • 

•  •  • 


...     14-9^ 
r38-3 


28-9 
;;;i^ average  400-1^. J 


^1    Average 
*^     say  36 


500 


...    2.")-7\ 

...    340 

...     44-6}    say  36 

...     67-8  ) 

8ay400JI      yg^ 


•  •       ••>       •••       •••       •••       •••       •••       •••   y«  I  Bci Y  iJ\J  jj 

For  details  see  *^  Annual  Rainfall  in  British  Africa  in  Indies  "  (p.  390  of  Report  of 
ihe  British  Association,  1901). 


Before  the  reading  of  the  paper,  the  Chaibm/in  (Colonel  G.  E.  Chubch)  said  : 
I  now  have  pleasure  io  presenting  Mr.  Buckley,  who  will  farour  us  with  his  paper 
on  "  Colonization  and  Irrigation  in  the  East  Africa  Protectorate." 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 

Sir  Francis  O'Callaghak:  I  was  fortunate  in  being  in  East  Africa  at  the 
time  the  author  of  the  paper  just  read  was  on  his  tour,  and  still  more  fortunate  in 
having  had  the  advantage  of  his  company  on  the  journey  between  Nairobi  and 
Uganda  proper,  including  the  visit  to  the  Ripon  falls  and  the  return  across  the  lake 
to  Port  Florence.  The  author  has  touched  but  lightly  on  the  question  of  coloniza- 
tion, but  this  question  is  of  supreme  importance  to  the  future  of  East  Africa.  He 
mentions  that  the  country  might  be  peopled  with  surplus  population  from  India. 
In  this  opinion  I  fully  concur,  and,  moreover,  that  it  is  the  only  feasible  plan  for  en- 
suring an  industrious  population,  and  for  the  supply  of  labourers  for  such  portions 
of  the  country  as  may  be  suitable  for  white  settlers.  No  matter  how  good  the 
climate,  white  men  will  not  do  manual  labour  where  they  are  surrounded  by 
inferior  black  races.  The  difficulties  now  encountered  in  South  Africa  exemplify 
this  fact.  Until  the  vast  regions  still  available  in  Canada,  South  Africa,  and 
Australia  have  been  filled,  it  seems  unlikely  that  tropical  Africa  will  attract  white 
settlers  except  as  planters  or  traders.  The  importation  of  Indians  will,  to  bogin 
with,  be  costly,  as  whole  families  must  be  brought  over  at  the  expense  of  the  State, 
and  supplied  with  food  and  shelter  until  they  have  time  to  clear  and  cultivate 
sufficient  land  for  their  own  maintenance.  The  natives  of  East  Africa,  so  far  as  the 
experience  of  the  railway  constructors  go,  are  essentially  lazy  and  incapable  of 
sustained  labour.  So  long  as  they  can  grow  sufficient  food  to  support  life,  they  will 
not  work  continuously.  When  they  find  a  dead  animal  they  eat  it  raw,  tearing  ofif 
the  flesh  like  wild  beasts. 

The  soil  for  the  most  part  in  the  districts  traversed  by  the  railway  is  rich,  but 
very  porous,  hence  nun  falling  on  it  rapidly  disappears.  The  rainfall  of  one  year 
compared  with  another  seems  very  irregular,  some  being  very  dry,  and  others  wet. 
The  year  previous  to  the  author's  visit  was,  as  regards  the  district  between  the 
Great  Rift  valley  and  the  lake,  an  exceptionally  dry  one,  while  since  that  visit  in 
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April  last  there  have  not  been  three  consecutiTe  dry  weeks,  and  [only  on  two 
occasions  have  two  .weeks  in  succession  been  without  rain.  Shortly  before  the 
visit  of  the  Secretary  of  State  for  the  Colonies  there  was  a  downpour  extending 
over  a  considerable  area  in  this  district,  which  exceeded  an  average  of  1  inch  per 
hour  for  four  hours,  doing  much  damage  to  the  railway  works.  Had  it  not  been 
for  this  damage  it  might  have  been  possible  to  have  taken  Mr.  Chamberlain's  party 
right  up  to  the  lake,  but  his  time  being  limited,  no  risk  of  detention  could  be  taken. 

The  potato  trade  mentioned  is  making  fair  progress,  the  exports  to  Zanzibar 
and  to  South  African  ports  being  steady,  and  as  much  as  60  tons  has  been  exported 
in  a  month.    An  export  trade  in  beans,  which  promises  well,  has  also  arisen. 

Regarding  the  author's  remarks  on  the  prospects  of  irrigation,  it  would  be  an 
impertinence  for  any  one  not  himself  an  expert  in  this  branch  of  engineering  to 
criticize  even  favourably  the  opinions  of  one  of  the  leading  irrigation  experts  of 
India. 

Sir  Habby  Johnston  :  I  have  not  anything  of  very  great  importance  to  add  to 
the  interesting  and  instructive  paper  to  which  we  have  listened ;  in  fact,  I  came 
here  more  to  be  informed  than  to  offer  any  information.  But  I  may  perhaps  add 
a  few  words  about  the  subject  of  the  gauges  and  the  attempts  to  ascertain  the 
varying  levels  of  the  Victoria  Nyanza,  and  perhaps  a  few  additional  words  about 
the  Kandi  plateau.  I  think  one  reason  why  there  is  such  a  remarkable  divergence 
in  the  records  of  the  levels  of  the  lake  is,  that  perhaps  those  of  us  who  in  the 
earlier  days  fixed  the  places  where  these  levels  were  to  be  ascertained  chose  un- 
wisely. Of  course  we  thought,  to  begin  with,  of  places  which  were  safe  and  where 
we  had  European  agents  established ;  but  Lubwa's,  I  should  think,  is  not  a  good 
spot  at  which  to  get  accurate  levels  of  the  Victoria  Nyanza,  for  already  there 
is  a  discernible  current  trending  away  to  the  Ripon  falls  and  the  discharge  of  the 
Nile,  and  this  possibly  may  influence  to  a  slight  extent  the  level  of  the  lake  at 
Lubwa's  compared  with  the  level  at  Entebbe  and  some  other  points.  I  should 
be  disposed  to  suggest,  if  we  wished  to  get  the  general  level  of  the  Victoria  Nyanza, 
the  best  way  would  be  to  obtain  those  records  from  some  of  the  islands  that  fringe 
the  northern  shore,  where  the  level  of  the  water  would  be  more  generally  distributed, 
and  not  so  much  driven  up  into  narrow  gulfs  or  affected  by  the  outfall  of  the  Nile 
at  the  Ripon  falls.  There  is  no  doubt  the  effect  of  the  wind  on  the  Victoria 
Nyanza  is  very  remarkable.  At  some  seasons  of  the  year  it  seems  to  establish — ^for 
the  wind  is  not  uniform — ^it  seems  to  establish  something  like  a  regular  tide,  with 
an  average  foot  rise  and  fall  at  the  head  of  the  narrow  gulfs.  Mr.  Fowler,  who 
is  at  the  head  of  the  Uganda  Marine,  and  who  has  known  the  Victoria  Nyanza  now 
for  several  years,  is  of  opinion  that  the  effect  of  the  wind  is  to  establish  a  certain 
rocking  of  the  lake,  a  certain  uniform  rise  and  fall,  especially  in  the  gulfs  and 
estuaries,  which  are  the  places  up  to  the  present  where  most  of  these  stations  for 
recording  the  rise  and  fall  have  been  established.  Then  another  point  that  is  in- 
teresting as  regards  the  Victoria  Nyanza  is  the  discernible  current  right  across  the 
lake  from  the  mouth  of  the  Kagera  (the  most  important  afSuent  to  the  Victoria 
Nyanza),  right  across  into  Napoleon  gulf,  and  so  out  at  the  Nile.  It  really  looks 
as  if  the  Eagera  was  the  ultimate  source  of  the  Victoria  Nile.  Another  interest- 
ing point  for  investigation,  as  our  knowledge  of  Africa  increases,  is  that  the 
Victoria  Nyanza  seems  to  be  a  basin  with  a  narrow  rim  all  round.  Perhaps  it  may 
be  found  that  the  structure  of  the  rocks  along  the  northern  coast  is  such  that  it 
is  possible  for  the  waters  to  filter  away  through  the  rocks.  Although  there  is  only 
one  ostensible  outlet,  yet  you  will  find  many  streams  rise  within  a  few  miles  of 
Victoria  Nyanza — ^rise  from  the  rim  and  flow  northwards  to  feed  the  Nile.  When 
Captain  Speke  first  traversed  those  regions,  he  actually  believed  and  recorded  on 


THE  EAST  AFRICA   PROTECTORATE— DISCUSSION.  373 

his  map  that  the  Victoria  Kyaoza  had  four  outlets.  But,  as  a  matter  of  fact,  there 
is  only  one  actual  outlet ;  yet  within  a  few  miles  of  the  waters  of  the  Victoria 
Nyanza,  from  the  slope  of  those  hills  or  downs  which  rise  to  a  height  of  ahout 
1000  feet  above  the  level  of  the  lake,  from  their  northern  slope,  pour  away  those 
marshy  streams.  Then  again,  on  the  south  shore,  it  has  been  remarked  how  very 
near  to  the  waters  of  the  Victoria  Nyanza  rise  the  streams  which  flow  into  Lake 
Tanganyika.  Again,  all  this  considerable  tract  of  country  to  the  south  of  the  lake 
is  much  below  the  level  of  the  Victoria  Nyanza.  Here,  again,  we  seem  to  have  a 
very  narrow  rim  of  land  that  is  but  a  little  higher  than  the  level  of  the  Victoria 
Nyanza,  and  not  very  much  higher  than  the  lower  country  beyond  the  lake's  basin ; 
but  it  is  quite  conceivable  that,  by  some  slight  change  in  the  sur&ce  of  the  land 
here,  the  waters  of  the  Victoria  Nyanza  might  flood  all  Unyamwezi  and  drain 
away  through  the  Congo  basin  to  Tanganyika.  Mr.  Fowler,  who  has  studied  the 
Victoria  Nyanza  more  perhaps  than  any  other  European,  is  of  opinion  that  it  is 
a  remarkably  shallow  lake  compared  with  Tanganyika.  He  went  to  the  middle  of 
the  lake,  and  the  deepest  soundings  were  only  240  feet,  which  is  comparatively 
trivial  compared  with  Tanganyika.  I  might  say  a  word  of  the  very  important 
province  Kisumu  (the  Nandi  plateau),  which  was  not  alluded  to  directly  by  Sir 
Francb  O'Callaghan.  If  the  Uganda  Railway  needed  any  justification  as  apart 
from  a  means  of  reaching  Uganda,  it  would  receive  that  justification  in  this  tract 
of  country,  which  is  the  most  valuable  part  of  the  whole  East  Africa  Protectorate. 
Here  there  are  abundant  streams  of  water ;  here  you  have  in  many  parts  no  in- 
habitants at  all,  in  any  case  fewer  inhabitants  than  in  the  sparsely  populated 
country  round  Nairobi.  The  land  is  more  elevated,  covered  with  rich  grasses, 
and  ia  entirely  free  from  the  tsetse  fly,  and  I  think  is  most  obviously  suited  for  the 
settlement  of  white  people.  No  doubt,  between  the  Rift  valley  and  the  coast 
there  are  many  tracts  which  could  be  colonized  by  Indian s. 

Mr.  T.  E.  Fuller  (Agent-General  for  Cape  Colony) :  I  did  not  at  all  expect  to 
be  called  upon  this  evening,  and  I  have  certainly  no  information  whatever  to  add 
to  the  very  interesting  address  which  we  have  heard  to-night,  particularly  from 
Mr.  Buckley.  I  have  been  extremely  interested  in  what  I  have  heard,  and  been 
reminded  of  this  fact :  that  the  problems  we  have  had  discussed  to-night  are  really 
the  problems  of  all  South  Africa — I  mean  the  irrigation  problem ;  the  great  problem 
how  to  turn  comparative  desert,  in  which  there  may  be  various  elevations,  various 
descriptions  of  climate  and  population,  into  habitable  country ;  and  it  has  been  my 
pleasure  to  talk  to  Mr.  Buckley  about  our  own  problems  in  Cape  Colony,  and  now 
in  the  Free  State,  and  in  the  Transvaal,  and  they  are  very  similar  indeed  to  these 
problems  which  we  have  had  described  to-night.  It  may  not  be  known,  perhaps, 
to  all  that  really  there  is  no  certain  cultivation — I  was  going  to  say,  south  of  the 
Zambezi— except  just  on  the  fringe  of  the  coast,  without  irrigation.  In  the 
Transvaal,  it  is  true,  there  are  parts  of  the  country  where  you  may,  to  a  consider- 
able extent,  reckon  on  rainfaU ;  but  taking  it  generally,  apart  from  the  fringe  of 
the  coast,  you  need  the  engineer  to  store  your  water,  and  bring  the  various  tribu- 
tary streams  from  the  moimtidns.  At  the  foot  of  the  mountains  the  Dutch  build 
their  homesteads,  so  as  to  be  near  the  watershed.  I  have  been  extremely  interested 
in  irrigation.  Let  me  say  there  was  no  one  more  warmly  interested  in  the  whole 
of  South  Africa,  more  profoundly  interested,  than  Mr.  Cecil  Rhodes.  I  had  the 
pleasure  of  being  a  neighboiu*,  a  friend,  a  political  and  social  friend,  of  Mr.  Rhodes* 
for  many  years,  and  if  we  got  a  little  dull  over  politics — for  we  frequently  met — we 
used  to  lead  him  to  the  map  of  Africa;  for  he  knevv  every  part  from  north  to 
south,  and  his  table  was  one  of  the  most  interesting  meeting-places,  people  from 
the  interior  constantly  coming  in  with  their  little  quota  of  information.    There 
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are  other  problems,  political  problems,  but  we  bare  all  to  learn  that  for  the  real 
advancement  of  the  country,  the  material  and  physical  problems  are  of  fur  greater 
importance. 

Captain  R.  Gbawshay  :  I  do  not  know  that  I  can  add  anything  to  the  weighty 
paper  now  imder  discussion,  unless  it  be  a  few  words  on  Kikuyu,  a  district  to  which 
Mr.  Backley  has  made  passing  allusion.  What  he  has  said  in  its  praise  I  can  more 
than  endorse,  after  a  three  years'  residence  there  off  and  on.  It  is  indeed  a  beauti- 
ful country,  with  a  climate  as  healthy  aud  pleasant  as  any  man's  heart  can  desire. 
It  is  primasval  forest  highlands  lying  at  altitudes  varying  between  4500  feet  and  the 
regions  of  perpetual  snow  on  Mount  Kenya— or  Kilinyatha,  to  give  its  native  name 
— 18,600  feet.  As  fi&r  as  my  experience  goes,  no  malaria  is  present  above  7000 
feet.  There  are  everywhere  plenty  of  clear,  cold  perennial  streams,  also  two  rainy 
seasons,  producing  a  regular  rainfedl  similar  to  that  of  the  west  of  Ireland.  There 
is,  therefore,  no  need  of  that  irrigation  which  would  be  necessary  to  develop 
the  Ikamba  plains.  Anything  will  grow — except  such  fruits  and  vegetables  aa 
thrive  only  in  the  extreme  heat  of  the  low  enervating  coast  But  having 
said  this,  the  practical  question  has  to  be  considered,  *'  Where  will  be  the  market 
for  produce  so  raised?*'  If  this  problem  can  be  satisfactorily  solved,  Kikuyu 
offers  a  promising  and  delightfully  novel  field  for  colonization  by  whites,  with 
three  advantages  at  least  over  South  Africa.  There  is  timber  in  abundance,  giant 
timber,  fit  not  only  for  local  use,  but  probably  destined  in  the  future,  like  the 
forests  of  Western  Australia,  to  supply  the  wants  of  other  countries  across  the 
seas.  There  is  everywhere  ample  water.  There  is  a  good  supply  of  native  labour 
in  the  Akikuyu — fine,  strong,  healthy  men,  whom  I  have  always  found  willing  to 
work  provided  they  are  considerately  treated  and  not  too  heavily  tasked  at  the 
commencement. 

C!olonel  Ghubch:  Mr.  Buckley's  paper  is  of  immense  practical  importance. 
We  discover  countries,  we  explore  them,  we  make  our  maps,  we  give  a  lecture,  and 
we  tell  the  world  what  we  have  found ;  but  Mr.  Buckley  comes  here  this  evening 
and  tells  us  what  we  can  do  with  what  we  have  found,  and  how  it  may  be  adapted 
to  the  wants  of  civilization.  But  there  is  one  thing,  I  think,  that  has  not  quite 
been  told  us,  and  that  is,  how  are  we  going  to  get  the  white  man  to  work  alongside 
the  negro?  That  is  the  great  problem  which  the  world  has  been  trying  to  solve 
for  very  many  centuries  unsuccessfully.  Whether  it  can  be  done  in  East  Africa 
or  not  may  depend  upon  the  genius  which  is  brought  to  bear  upon  the  adminis- 
tration of  the  Protectorate.  We  are  told  here  by  Sir  Francis  O'Callaghan  that  the 
negro  "  will  not  work."  Well,  in  that  respect  he  is  a  great  deal  like  the  white 
man — ^he  won*t  work  unless  he  is  obliged  to.  With  reference  to  the  Victoria 
Nyanza,  we  have  heard  much  of  value.  If  the  evaporation  is  as  great  as  Mr. 
Buckley  indicates,  but  with  reservations,  it  is  a  matter  to  be  taken  into  con- 
sideration ;  but  if,  on  the  contrary,  as  Sir  Harry  Johnston  says,  the  water  may 
possibly  be  drawn  off  towards  Tanganyika,  or  may  water  the  country  to  the 
east  of  Tanganyika,  then  the  ideas  which  have  been  expounded  regarding  this 
evaporation  have  to  be  somewhat  changed.  In  fact,  here  is  a  problem  of 
interest,  not  only  to  Africa,  but  to  any  country  containing  large  lakes  where  the 
evaporation  is  so  great  as  it  is  in  the  equatorial  regions.  The  railway  work 
we  have  heard  described  is  not  only  a  credit  to  engineering  science,  but  a  proof  that 
English  energy  leads  civilization  by  the  hand.  Mr.  Buckley  touches  upon  the 
great  problem  of  irrigation.  The  turning  of  many  rivulets  upon  a  thirsty  soil  has 
made  powerful  nations ;  the  irrigated  vegas  of  Spain  were  the  true  sources  of  the 
glory  of  its  Moorish  kingdom  for  750  years ;  the  vast  belt  of  arid  country 
extending  from  the   eastern  Mediterranean  sea  across  Anatolia,   Syria,  ancient 
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Persia,  and  into  north-eastern  India,  has  witnessed  the  rise  and  decay  of  many  an 
empire,  the  grandeur  of  which  has  been  due  to  the  little  threads  of  water  which 
have  trickled  oyer  its  lands  guided  by  the  hands  of  the  husbandman.  The  human 
race  appears  to  seek  such  arid  districts  by  preference,  and  this  has  been  so  from  the 
earliest  times,  as  is  attested  by  the  ruined  cities  of  Central  Asia.  The  Peruyian 
neglected  the  fertile  lands  of  the  Amazon  valley  slope  for  the  arid  lofty  plateaux 
of  the  Andes.  Similarly,  the  Mexicans  shunned  the  tropical  districts  for  the  dry 
tablelands,  which,  by  irrigation,  they  made  the  basis  of  a  state  which  reached  the 
highest  status  of  barbarism  found  in.  any  country  of  the  New  World  by  the  Spanish 
conquerors.  To-day  the  United  States  has  adopted  a  plan  for  irrigating  its  arid 
lands  on  a  vast  scale,  and  is  applying  a  fund  of  several  millions  of  dollars  yearly  to 
the  work  with  immense  beneficial  results.  In  California,  from  10  to  20  acres  of 
irrigated  land  are  now  considered  as  the  equivalent  of  160  not  thus  treated. 

Would  it  not  be  wise  to  give  the  native  population  of  East  Africa  a  few  object- 
lessons  in  irrigation  ?  Perhaps  the  judicious  application  of  £100,000  would  do 
this  with  great  resultant  benefit  to  the  railway  and  to  all  concerned.  I  think  it 
only  remains  for  me  to  thank  Mr.  Buckley  for  his  extremely  interesting  i>aper, 
knowing  that  in  doing  so  I  only  express  your  wishes. 
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YORKSHIRE. 

By  Dr.  WILLIAM  Q.  SMITH,  Yorkshire  College,  Leeds,  and  C.  E.  MOSS,  B.Sc. 

INTRODUCTION. 

The  two  maps  *  and  accompanying  text,  here  submitted,  are  the  resxdta 
of  a  survey  of  the  vegetation  in  the  West  Riding  of  Yorkshire,  con- 
dncted  on  principles  which  have  not  previously  been  employed  in 
England.  The  work  was  begun  in  1898,  in  order  to  test  in  Yorkshire 
the  method  of  botanioal  snrvey  which  the  late  Robert  Smith  was  at 
that  time  developing  in  Scotland.  On  the  completion  in  1 900  of  the  first 
maps  of  the  Scottish  Botanioal  Survey — Edinburgh  and  North  Perth- 
shire (1900)  t — ^it  became  evident  that  the  method  gave  good  results; 
and  the  survey  of  the  West  Riding  was  then  systematically  undertaken 
as  opportunity  offered.  The  first  results  of  the  experiment,  maps 
covering  over  1700  square  miles  and  a  summary  of  observations,  are 
now  submitted.  It  is  considered  most  convenient  to  publish  these  in 
two  parts,  the  first  including  the  south-western  district  of  the  West 
Riding,  the  second  including  the  north-east  part  of  the  Riding.  In 
the  first  part  Mr.  Moss's  work  is  incorporated,  Mr.  Rankin's  in  the 

*  The  second  paper  and  map  will  probably  be  published  in  June. 

t  The  numbers  in  brackets  after  an  author*s  name  indicate  the  year  in  which  a 
book  or  paper  was  published.  The  titles  of  the  works  referred  to  will  be  found  in  the 
List  of  References  at  the  end  of  thie  paper.  The  authors'  names  are  arranged  alpha- 
betically, and  the  papers  of  each  author  in  chronological  order,  with  the  year-nnmber 
in  brackets.  In  the  case  of  a  periodical,  the  number  in  bracketB  is  the  year  of  publica- 
tion of  the  pa))er  referred  to. 
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seoond  part,  although  their  observations  have  by  no  means  been  strictly 
confined  to  these  areas.  The  sarvey  has  been  carried  beyond  the  limits 
of  the  present  maps,  and  practically  all  the  West  Biding,  with  parts 
of  the  North  Riding,  are  completed.  It  is,  however,  advisable  to  keep 
the  maps  uniform  in  size,  and  to  issue  them  as  a  series,  so  that  the 
work  done  beyond  the  present  limits  will  appear  later. 

The  principles  of  the  method  have  already  been  explained  else- 
where, but  a  brief  summary  will  probably  be  useful.  The  vege- 
tation of  any  area  may  be  considered  from  two  aspects,  distinct 
yet  closely  related.  One  may  set  out  to  find  an  answer  to  the 
question,  "What  species  occur  here?"  or  to  solve  "How  are  the 
species  arranged  with  regard  to  one  another,  and  with  regard  to 
soil  and  climate?"  The  result  in  the  former  case  would  be  a  flora; 
in  the  latter  it  would  be  a  connected  account  of  the  vegetation.  The 
floristic  method  has  as  its  first  object  the  recording  of  all  the  species 
found  in  an  area;  these,  arranged  under  genera  and  natural  orders, 
with  notes  on  habitat  and  frequency  or  rarity,  would  constitute  the 
flora  of  the  district.  The  present  and  past  distribution  of  the  species 
or  genera  over  the  Earth,  and  the  history  and  migration  of  the  race, 
are  wider  questions  of  floristic  interest.  The  botanical  characters 
of  most  importance  here  are  those  of  the  race,  especially  the  floral 
organs.  The  production  of  floristic  maps  in  Britain  was  begun  by 
H.  C.  Watson  (1843) ;  these  showed  the  areas  of  distribution  of  species 
or  genera. 

The  study  of  vegetation,  on  the  other  hand,  recognizes  that  there  is 
a  close  connection  between  the  plants  of  a  country  or  other  area,  and  the 
prevailing  conditions  of  soil  and  climate.  Thus  the  vegetation  of  a 
dry  district  is  distinct  from  that  of  a  rainy  one ;  or,  in  a  narrower 
sense,  the  vegetation  of  an  upland  pasture  is  diflerent  from  that  of  a 
lowland  marsh.  In  the  floristic  sense,  the  plants  growing  together 
under  uniform  conditions  of  Eoil  and  climate  may  have  no  kinship  ;  yet 
the  fact  that  they  grow  together  indicates  an  oecologioal  relationship. 
From  this  aspect,  "  the  essential  characters  of  the  species  are  those 
indicating  adaptation  to  the  environment,  and  are  to  be  found  mainly 
in  the  vegetative  organs  "  (Smith,  R.,  1899).  After  some  experience  in 
examining  vegetation,  the  recognition  of  biological  communities  or 
societies  is  acquired.  However  large  or  small  the  number  of  species 
included  in  such  a  plant-society  may  be,  it  is  possible  to  arrange  them 
under  three  subdivisions.  (1)  Dominant  social  forms :  one  or  more 
species,  whose  presence  is  in  the  first  place  determined  by  conditions  of 
climate,  soil,  and  environment  suited  to  their  requirements;  while 
their  dominance  is  the  result  of  gregarious  or  social  habit.  Thus  heather 
and  grasses  are  dominant  social  forms,  while  trees,  also  social,  obtain 
an  additional  advantage  from  size  and  age.  (2)  Secondary  or  subordi- 
nate  social  forms   struggling  for  dominance.     (3)  Dependent  speoies 
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protected  by  the  dominant  forms,  or  living  in  the  humus  beneath  them. 
The  scope  of  such  a  plant-society  may  be  wide  or  narrow,  according  to 
the  selection  of  dominant  forms.  For  example,  heather,  grasses,  oak, 
and  pine  are  four  dominant  social  forms  characteristic  of  groups  which 
are  wide  and  inclusive.  These  may  be  designated  types  of  vegetation. 
Within  a  heather  moor  smaller  communities  exist  where  Calluna,  Erica 
Tetraltx,  or  Juncus  are  characteristic  of  more  or  less  limited  spheres 
dependent  upon  local  conditions  of  soil  and  water-supply.  These  are 
narrower  in  their  scope,  and  may  be  called  plant-associations.  In 
describing  any  region  the  selection  of  associations  or  types  depends 
largely  on  how  detailed  a  survey  is  attempted. 

The  plan  followed  in  the  present  survey  is  largely  founded  on  the 
work  of  Prof.  Flahault,  of  Montpellier,  who  is  carrying  out  a  survey 
of  the  vegetation  of  France  based  on  the  distribution  of  certain  trees 
(1897).     A  number  of  trees  are  social,  and  tend  to  form  forests  where 
one  or  two   species  prevail  and  more  or  less  completely  exclude  all 
others.     From  a  geographical  point  of  view,  forests  of  a  particular  tree 
indicate  certain  climatic  and  soil  conditions ;  from  a  botanical  point  of 
view,  the  presence  of  particular  associations  of  subordinate  species ;  and 
from  an  economic  point  of  view,  regions  suitably  situated  for  the  growth 
of  certain  cultivated  species  and  for  certain  industries.     The  botanical 
survey  of  Scotland  was  a  direct  outcome  of  Flahault's  work;   for 
B.  Smith,  while  a  student  at  Montpellier,  accompanied  him  on  ex- 
cursions.    Flahault's  method  of  representing  the  vegetation  by  record- 
ing  the  distribution   of  selected  forest  trees  on  a  map  was  at  first 
proposed  in  Scotland ;  but  B.  Smith  decided  that  this  would  give  an 
inadequate,  if  not  erroneous,  impression  of  the  plant-covering  of  the 
country.     The  almost  total  absence  of  primitive  forest  in  Britain  and 
the  great  proportion  of  cultivated  land  have  so  changed  the  original 
and  natural  vegetation  of  the  country,  that  a  map  according  to  Flahault 
must  be  to  a'great  extent  hypothetical.     R.  Smith  then  decided  that  a 
statistical  map  of  the  vegetation  was  first  necessary  as  a  basis  in  pre- 
paring either  forest  maps  or  maps  showing  the  plant  associations.     A 
scheme  of  types  of  vegetation  was  drawn  up ;  and  the  results  already 
published  (1900),  as  well  as  unpublished,  show  that  the  method  will  do 
much  to  assist  towards  a  clearer  conception  of  the  vegetation  of  Britain. 
The  same  principles  have  been  applied  in  Yorkshire. 

Detailed  maps  of  vegetation  representing  natural  subdivisions  of 
North  America  are  constructed  by  the  staff  of  the  U.S.A.  Department 
of  Agriculture  (1898).  In  the  series  of  monographs  edited  by  Engler 
and  Drude  (1897),  vegetation  maps  are  also  issued,  but  the  scale 
used  is  much  smaller  than  in  our  case.  Maps  of  isolated  forest  areas, 
with  the  dominant  trees  indicated  by  colouring,  have  also  been  prepared 
for  many  parts  of  France,  Germany,  and  Russia,  bat  none  of  them 
attempt  a  continuous  area. 
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The  general  programme  of  a  yegetation  survey  was  discussed  by 
R.  Smith  (1900).  The  chief  points  to  be  considered  may  be  summarized 
as  follows : — 

(a)  The  chief  zones  or  regions,  characterized  by  definite  plant 
associations,  into  which  the  district  may  be  most  conveniently  divided. 

(6)  The  particular  conditions  of  soil  and  atmosphere  which  dis- 
tinguish each  zone  or  region. 

(c)  The  adaptations  of  the  plant-species  to  their  environment. 

(d)  The  relations  existing  between  the  species — that  is,  which 
species  are  dominant,  which  subdominant,  and  which  dependent  upon 
the  dominant  species  for  shelter  or  for  food. 

(e)  The  influence  of  animals  and  of  man  upon  the  associations. 

(/)  The  general  conditions  of  climate  and  of  vegetation  in  the 
district  compared  with  those  in  other  districts. 

The  method  of  survey  is  to  traverse  the  selected  area  till  its  promi- 
nent associations  are  recognized.  The  extent  of  country  observed  in 
a  single  excursion  is  variable,  and  depends  on  whether  the  vegetation 
is  uniform  and  easily  accessible,  or  the  contrary.  It  may  be  neoee- 
sary  to  traverse  a  difficult  area  at  distances  of  a  few  hundred  yards ; 
but  the  routes  may  be  farther  apart  where  the  vegetation  seen  from 
a  distance  is  found  to  be  uniform.  Opportunities  of  checking  previous 
observations  occur  when  a  place  already  visited  is  seen  from  auother 
vantage,  or  when  two  routes  cross,  as  they  frequently  do.  In  preparing 
the  maps,  the  limits  of  prominent  associations  are  ascertained  and 
recorded  on  the  field-map  on  the  spot.  The  maps  used  for  outdoor  work 
are  generally  the  '*  1-inoh  '*  sheets  of  the  Ordnance  Survey,  although 
in  some  cases  the  '*  6-inch-to-mile "  sheets  are  preferable.  The  pub- 
lished maps  are  on  the  scale  of  1-inch  to  2  miles ;  a  convenient 
size  for  publication  with  a  small  number  of  types  of  vegetation.  The 
number  of  types  on  the  published  maps  does  not,  however,  repre- 
sent all  those  recognized  in  field-work,  but  they  are  taken  as  sufficient 
to  effect  a  primary  analysis  of  the  vegetation.  A  less  apparent  but 
more  important  work  is  to  collect  information  regarding  associations. 
When  an  association  is  recognized,  the  plants  found  there  are  recorded 
in  a  field  notebook,  with  the  order  of  their  occurrence  as  dominant, 
secondary,  or  dependent  species,  also  their  state  of  flowering.  Other 
observations  are  made  regarding  subjacent  rocks  or  deposits,  conditions 
of  drainage,  altitude,  exposure,  and  environment  generally.  The 
records  thus  obtained  are  important  not  only  as  information  about 
the  vegetation  and  its  local  conditions,  but  also  as  standards  for  com- 
parison. One  type  of  vegetation  has  to  be  compared  with  another  quite 
distinct  in  character ;  or  it  frequently  happens  that  an  association  as 
developed  in  one  place  has  to  be  compared  with  another  somewhat 
similar,  but  in  a  different  locality.  It  is  only  by  careful  notes  that  one 
overcomes  the  difficulty  of  carrying  on  the  survey  during  a  series  of 
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exoaiBioDS  extending  throngh  two  or  three  years.  The  field-notes  are 
also  invaluable  when  one  observer  wishes  to  eompare  results  with 
another. 

The  maps  are  prepared  entirely  from  our  own  observations ;  but  in 
the  preparation  of  the  paper  the  existing  literature  on  the  vegetation 
of  the  West  Biding  has  not  been  ignored.  The  *  Flora  of  West  York- 
shire' (F.  A.  Lees,  1888)  and  'North  Yorkshire'  (J.  G.  Baker,  1885) 
are  indispensable  in  considering  the  plant  geography  of  the  county.  In 
both  these  works,  Thurmann's  (1849)  attempt  to  classify  vegetation 
according  to  the  mechanical,  constitution  of  the  underlying  rock  has 
been  adapted  to  Yorkshire;  and  lists  of  characteristic  species  given. 
'West  Yorkshire'  (Davis  and  Lees,  1880)  has  also  been  referred  to, 
especially  for  the  lists  of  plants  of  deflnite  localities,  which  have  been 
useful  guides,  although  not  arranged  according  to  the  principles  followed 
in  this  survey.  In  matters  relating  to  the  geology  of  the  area  we  are 
indebted  to  Mr.  P.  F.  Kendall,  of  Yorkshire  College,  in  a  degree  which 
is  beyond  formal  acknowledgment.  The  introduction  to  Mr.  Crump's 
'  Flora  of  Halifax '  (1901)  has  proved  of  great  service,  because  it  follows 
the  lines  of  our  work.  Other  sources  of  information  are  Mr.  Bothery's 
'  Flora  of  Skipton,'  and  the  publications  of  the  Yorkshire  Naturalists' 
Union.  We  have  also  to  acknowledge  assistance  from  Mr.  T.  W. 
Woodhead,  of  Huddersfield,  on  the  flora  of  that  area ;  Mr.  K.  C.  Gaut 
for  assistance  in  the  survey  of  parts,  and  for  lists ;  and  many  others 
who  have  taken  the  trouble  to  ascertain  details  necessary  to  the  survey. 
We  have  specially  to  acknowledge  our  great  indebtedness  to  Mr.  J.  G. 
Bartholomew,  not  only  for  the  reproduction  of  the  maps,  but  for  much 
assistance  in  other  ways. 


PAKT  L:  LEEDS   AND  HALIFAX  DISTEICT.* 

If  the  area  represented  in  the  present  map  be  traversed  from  east  to 
west  on  one  of  the  railroads,  the  impression  is  first  received  of  a  thickly 
populated  manufacturing  area,  with  numerous  collieries.  In  the  western 
half,  towns  are  less  numerous ;  and  valleys  with  grassy  slopes,  dotted 
with  villages  and  homesteads,  are  presented.  The  woods  are  limited 
to  the  stream-sides,  while  moorland  edges  form  a  fringe  along  the  sky- 
line. With  the  aid  of  a  good  map,  such  as  those  of  the  Ordnance 
Survey  or  Messrs.  Bartholomew's  latest  maps  of  the  county,  the  towns 
seen  in  their  true  proportions  are  found  to  occupy  less  of  the  area  than 
the  earlier  impressions  led  one  to  expect;  and  some  idea  of  the 
numerous  woods  and  extensive  moors  is  obtained.  In  the  preparation 
of  this  vegetation  map,  the  areas  represented  as  wood,  uncultivated 
land,  and  cultivated  land  respectively  on  the  ordnance  maps,  form  a 


♦  Map,  p.  484. 


380      GEOGRAPHICAL  DISTRIBUTION  OF  VAGKTATION  IN  TORKSHIBS. 

basis  for  the  work;   the  limits  of  these  are  taken  as  oorrect  unless 
observatioDS  on  the  spot  show  otherwise. 

The  vegetation  of  the  area  presents  three  subdivisions — 

1.  The  Moorland. 

2.  The  Woodland. 

3.  The  Farmland. 

1.  The  Moorland. 

The  political  boundary  between  Yorkshire  and  Lancashire  travoiaes 
the  moorland  throughout  almost  all  this  map;  it  therefore  offers  a 
convenient  western  limit.  In  order,  however,  to  represent  fully  tbe 
characters  of  the  vegetation,  this  limit  has  been  taken  far  enough  into 
Lancashire  to  show  the  falling  slopes  on  that  side  of  the  Penhines. 
The  highest  altitudes  of  the  moors  are  1700  feet  (515  metres)*  on 
Boulsworth  hill  in  the  north-west,  and  1909  feet  (579  metres)  on  Blaek 
hill  (Holme  Moss)  in  the  south.  Thence  the  moors  are  almost  oontinu* 
ous  down  to  1250  feet  (380  metres),  and  in  places  descend  to  900  feet 
(273  metres).  The  western  part  of  the  map  is  an  extensive  Millstone 
Orit  plateau,  dissected  by  numerous  streams,  which  have  cut  their  vtaj 
through  the  surface  rock,  and  formed  deep  narrow  valleys,  or  *'  doughs,*' 
in  the  shales  below.  Li  a  few  cases,  the  shales  of  the  Pendleside  or 
Yoredale  series  are  reached  at  the  bottom  of  these  valleys.  In  the  eest, 
the  Carboniferous  Coal  Measures  overtop  the  gritstone  rocks.  Glaoial 
clay  is  found  on  the  moors  west  and  north  of  Bradford,  but  is  absent 
from  the  Calder-vale  moors  and  southwards.  The  geology  of  the  district 
is  therefore  very  simple ;  and  for  cBcological  purposes,  the  area  may  be 
regarded  as  composed  of  hard  rock  and  shale,  both  sandstone.  The 
vegetation  of  the  moorland  is  shown  on  the  map  under  three  primary 
divisions,  each  of  which  is  easily  recognized  by  its  predominating 
colour  when  seen  in  mass :  (1)  the  cotton-grass  moor,  greyish-green  in 
early  summer,  and  reddish-brown  in  autumn ;  (2)  the  heather,  brown  in 
winter,  and  passing  through  a  summer  green  to  autumn  purple ;  (3)  the 
rough  grass,  green  in  summer  and  yellowish-brown  in  winter.  The 
selection  of  these  types  of  vegetation  is  based,  however,  not  on  mere 
ease  of  recognition,  but  on  broader  principles,  namely,  dififerenoe  in 
soil,  water-supply,  and  other  conditions  of  environment,  which  will  he 
dealt  with  more  fully  later. 

Moss  Moor. — The  great  part  of  the  moors  is  dominated  by  the  ootton- 
grasses  {Eriophorum  vaginatum  and  E.  angusiifoUum).  The  ha^ther 
(^Ccdluna)  and  the  grass  heaths  are,  as  a  rule,  confined  to  the  drier  or 
steeper  edges,  or  to  isolated,  outlying  flanks  and  patches.  The  oonunom 
cotton-grass  (E.  vaginatum),  with  its  associates,  extends  in  monotonons 
tufts  for  miles,  and  in  this  latitude  forms  the  backbone  of  ''  the  baokhoae 


*  The  altitudes  are  those  given  on  the  maps  of  the  Ordnance  Survey. 


Fio.  1.  Uu  B.  CottoQ  gFaas  moor.  Tbe  bog-tarn  rests  on  clsy  at  tha 
base  of  the  peat;  tbe  baukE  sbow  tha  depth  of  peat.  The  background  ts  the 
drier  moor  on  deep  peat. 


Fia.  2.     Moaa  moor  in  June.     Cotton-griuB  in  truit. 
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of  England  "  itself.  The  cotton-grass  flourishes  best  on  the  almost  flat 
moor  summit,  where  the  rainfall  is  great,  the  drainage  bad,  and  the  peat 
thick  and  permanently  wet  or  damp  (Fig.  1).*  These  moors  are  looidly 
known  as  **  mosses ; "  and  the  vegetation  of  the  area  is  extremely  scanty 
in  number  of  species.  A  few  mosses  and  liverworts  lie  on  the  bare  peat, 
a  few  species  of  alg®  and  lichens  are  not  uncommon,  now  and  then 
small  fungi  are  seen,  ferns  are  practically  absent,  and  clubmosses  are 
but  rarely  met  with.  The  following  are  the  flowering  plants  found  in 
extreme  cases  of  this  Eriophorum  association  : — 


^Eriophorum  vagimitum,  L.  Usaally 
dominant. 

E,  angusti/oliumj  Hotb.  Somotimes  domi- 
nant. 

Empetrum  nigrum,  L.  Occasionally 
dominant. 

Huhus  (JhamxmortUy  L.  Sometimes 
abundant. 

Vaccinium  MyriiUus,  L.  Sometimes 
abundant. 


CaUuna  Ericiiy  DO.     Not  abundant. 
Erica  Tetralix,  L.     Not  abundant. 
(hrex  curtity  Good.    Infrequent 
Droaera  rotuwiifolia,  L.     Rare. 
Narthecium  Ossifragum,  Huds.     Hare. 
Lycopodium  app.    Very  rare. 
Selaginella     aelaginoideSf     Gray.       Very 
rare. 


Such  tracts  are  usually  most  monotonous  in  appearance.  In  autumn 
and  winter,  the  roddish-brown  leaves  of  the  cotton-grass  present  a  dreaiy 
aspect.  Some  life  is  infused  into  the  area  in  early  spring,  when  the 
dull  florets  make  their  appearance.  In  early  summer  the  masses  of 
white  fruits  form  snow-like  patches  visible  from  a  considerable  distance 
(Fig.  2).  The  Eriophorum  association  is  not  extensively  developed  in 
Perthshire  or  Midlothian  (1900),  though  E.  Smith's  unpublished  maps 
show  it  to  be  of  great  extent  in  the  west  of  Scotland.  It  is  thus  an 
association  typical  of  the  western  region  of  Britain,  and  it  seems  probable 
that  the  association  does  not  reach  its  maximum  development  with  a 
rainfall  of  less  than  40  inches  (100  cms.).  The  recording  stations  of 
tho  Halifax  waterworks,  situated  in  the  Eriophorum  area,  indicate  a 
mean  annual  rainfall  of  nearly  45  inches. 

The  Eriophorum  moor  is  an  example  of  the  association  known 
to  German  botanists  as  ''  Heidemoor "  or  *'  Moosmoor,"  and  may  be 
indicated  by  the  English  term  *'  moss  "  or  mess  moor.  The  Sphagnum^ 
or  bog-moss,  is  regarded  as  an  important  element  in  the  formation  of 
the  deep  peat  always  found  on  the  moss  moor ;  yet  in  our  area,  while 
the  peat  is  from  5  to  30  feet  deep,  Spliagnum  beds  are  by  no  means  oon^ 
spicuous.  The  general  impression  received  is  that  the  ^e&t  is  being 
gradually  denuded  or  wasted ;  and  this  agrees  with  the  conditions  found 
in  the  neighbouring  Einderscout  district  of  Derbyshire,  as  described  by 
Sir  E.  Fry  (1892). 

On  the  bleak  ridges  of  the  upper  moors  the  bilberry  (^Vaccinium 


*  The  photographs  for  this  paper  were  taken  by  Mr.  W.  B.  Crump,  m.a.  (Halifax), 
who  has  generouBly  placed  thcin  at  our  disposal. 

t  The  nomenclature  of  the  London  Catalogue,  9th  edit.,  is  followed  throughout. 

No.  iV.— April,  1903.]  2  c 
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Myrtillui)^  a  seoondary  social  form  of  the  Eriophomm  and  Calluna 
assooiations,  beoomes  a  rival  for  dominanoe ;  and  in  dry,  rocky,  wind- 
swept places  it  replaces  the  cotton-grass  entirely.  It  has  been  con- 
sidered advisable  to  record  this  type  of  vegetation  on  the  map,  because 
it  has  a  connection  with  the  Yaccininm  slopes,  recorded  from  2000  feet 
upwards  in  Perthshire.  Although  the  bilberry  is  nowhere  so  dominant 
or  so  extensively  developed  in  the  present  map,  the  occurrence  of  the  Vac- 
cinium  summit-ridge  is  charaoteristic  (Fig.  3).  It  is  not  determined 
by  altitude  alone :  its  essential  feature  is  that  it  forms  the  sky-limit  of 
the  moor,  where  it  is  exposed  to  all  weathers.  It  is  much  drier  than 
the  "  moss  "  below,  more  rocky,  steeper,  better  drained,  and  the  peat  is 
shallower.  The  stations  where  this  Yaccinium  association  occurs  are — 
Holme  moss  (1760  to  1900  feet),  Boulsworth  hill  (1660  to  1700  feet). 
West  Nab  (1600  to  1640  feet),  and  to  a  smaller  extent  on  other  summits. 
The  rocky  edges  of  the  various  moors  are  also  tenanted  by  much  Yac- 
cinium.    The  following  plants  are  charaoteristic : — 

Vaccinium  MyrtiUus,  L.     Dominant.  Eriophorum  vaginatum,  l*.    Common. 

Empetrum  nigrum^lj.    Often  abundant.  E.  anguttifolium^'Sioih.  „ 

BvbuM  CkanuBmoruSj   L.     Occasionally  Deschampsia  flezuoaa,  Trin.  „ 

abundant.  Festuca  ovina^  L.  „ 

(Jalluna  Erioa,  DC     Common.  Nardtu  strictaf  L.  „ 

Rumex  AcetoieUa,  L.        ,,  Lycopodium  spp.    Rare. 
Juneus  squarrosut,  L.       „ 

The  case  of  Black  hill  (Holme  Moss)  is  exceptional,  because  vegeta- 
tion is  almost  completely  absent  for  fully  half  a  square  mile  at  the 
summit.  The  surface  here  consists  of  black,  damp  or  slushy,  decaying 
peat,  with  no  emerging  rocks.  Almost  the  only  vegetation  is  afforded 
by  the  creeping  shoots  of  Eriophorum  angusiifolium,  which  bind  together 
to  some  extent  the  loose  peat. 

The  Eriophorum  moor  and  the  Yaccinium  ridge  represent  types  of 
vegetation  where  the  influence  of  man  is  very  slight,  because  both  are 
unsuited  either  for  grazing  or  game.  In  the  former,  wide  ditches  are 
occasionally  constructed  to  encourage  drainage  and  the  consequent 
growth  of  bilberry  and  heather,  plants  better  adapted  to  the  habits  of 
grouse  than  the  Eriophorum.  The  marked  scarcity  of  heather  on  the 
moss  moor  is  not  emphasized  in  any  literature  relating  to  the  vegetation 
of  this  district ;  in  fact,  the  impression  is  conveyed  that  heather  is  the 
dominant  plant.  Whether  the  area  now  occupied  by  Eriophorum  was 
formerly  covered  with  heather  is  a  question  diflBcult  to  answer;  but 
vegetation  maps  such  as  the  present  will  furnish  in  time  to  come  a 
^basisfor  comparison  of  this  and  other  chaoges  of  flora. 

Hkath  OB  Heather  Moor. — The  heather  (Calluna)  becomes  domi- 
nant only  on  the  edges  of  the  moss  moor  or  on  detached  patches  (Fig.  4). 
The  heather  area  in  South-West  Yorkshire  is  much  more  limited  than 
that  of  Northern  Perthshire  or  North-East  Yorkshire.     Peat  is  present 


FiQ.  3.    Summit  ridge  of  Boulsworth  Hill,    The  vegetation  is  chiefly  Vacciniain. 


Crimiworth  Head.    Edge  of  a  oottoD-graH  moor,  with  dark  palohet 
ol  heather  on  the  slopes  and  gnases  near  the  ttreAm. 
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on  the  heath,  varying  from  3  or  4  feet  in  thickness  to  a  few  inches ; 
whereas  on  the  Eriophorum  moor  the  peat  is  sometimes  30  feet  thick. 
The  heaths  are  flat,  or  nearly  so;  and  steep  shaly  hillsides  are  not 
heather-clad.  The  heather  grows  thickest  and  tallest  in  those  places 
which  are  naturally  well  drained,  and  which  are  regularly  and  carefully 
fired  by  the  keepers.  The  following  plants  are  representative  of  the 
heather  moor  on  the  present  map : — 

CaUuTM  Erica,  DC.     Dominant.  Luzula  erecta,  Desv. 

Ulex  Oalliij  Planch.  ^  Juuctts  tquarrosus,  L. 

Genista  angUca,  L.  Scirpus  cmspitosus,  L. 

PoientiUa  8ylee$tri9,  Xeck.  Carex  Goodenotcii,  J.  Gay. 

Vaceinium  Vitia-Idseoy  Ij.  '  0.  flaoca,  Sohreb. 

V.  Myrtillu$y  L.  I  C.  panicea,  L. 

Erica  einerea,  L.  Agrostis  vutgarii^  With. 

Pyrola  media,  Sw.  Bare.  i  Festuca  ovina,  L. 

Trientalis  europxa,  Jj.  (one  station).  Nardus  strieta,  L. 

Rumex  Aeetosella,  L.  i  Lomaria  Spioant,  Deny. 

Orchis  latifolioj  L.    Rare.  i  Lastraa  Oreopteris,  Vteal 

In  wet  places  the  following  also  occur  : — 

Erica  Tetraliz,  Ti.  PoUimogeton  polygonifolius.  Pour. 

Ranunculus  Leuormundi,  F.  Schl.  Carex  echincUa,  Murr. 

Drosera  rotundifolia,  Tj.  C.  flava,  L. 

Andromeda  Tolifolia,  L.    Rare.  Deschampsia  cmspitosa,  Beauv. 

Narihecium  Ossifragum,  Huds.  Molinia  varia,  Schrank. 

Juncus  eonglomeratus,  L.  Sphagnum  spp. 

The  heather  vegetation,  as  will  be  seen,  includes  a  greater  variety 
of  plants  than  that  of  the  higher  moors,  and  within  itself  presents 
several  well-marked  associations.  Graebner,  in  a  recent  paper  (1901), 
recognizes  the  heath  or  heather  moor  (**  Calluna-heide  ")  as  a  type  of 
vegetation  co-ordinate  with  the  moss  moor ;  but  his  description  of  the 
latter  is  confined  to  its  occurrence  at  low  altitudes  only.  He  also  recog- 
nizes as  types  '*  Tetralix-heide  "  and  "  Empetrum-heide,"  both  of  which 
are  found  in  the  present  area.  The  Tetralix  association  forms  a  tran- 
sition between  our  two  types,  occurring  on  the  wet  parts  of  the  heath 
and  on  the  margins  of  the  moss  moor ;  where  well  marked,  it  is  shown 
by  the  letters  **  EH "  on  the  Eriophorum  moor  colour.  Graebner 
further  subdivides  his  type  into  "  Facies,**  most  of  which  have  been 
recognized  in  this  survey,  and  in  a  more  detailed  scheme  of  colour 
could  be  represented. 

GuAssY  Moorland. — The  term  "graes  heath  "  (HPa)  is  here  used  to 
distinguish  this  vegetation  from  that  which  we  call  '*  natural  pasture  " 
(Pa).  The  latter  is  well  developed  on  the  moorland  of  the  Mountain 
Limestone,  and  is  characterized  by  a  large  number  of  plant-associates 
which  do  not  belong  to  the  heather  vegetation.  The  grass  heath,  on  the 
other  hand,  while  dominated  by  grasses,  includes  many  species  already 
given  as  heath  plants.      The  distinction  thus  made  is  recognized  by 

2  c2 
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oontinental  botaniBts,  who  use  the  term  '*  Gras-heide/'  while  our  natural 
pasture  correeposds  to  their  *'  Wiesen."  The  grass  heath  of  the  present 
area,  like  the  Calluna  heath,  is  always  on  the  edge  of  the  moor  plateau. 
Two  types  of  grass  heath  ocour :  one  is  flat  or  nearly  so,  wet,  somewhat 
peaty,  and  dominated  by  Molinia  (Fig.  5) ;  while  the  other  oocurs  on 
steep  slopes,  and  is  dry,  almost  without  peat,  and  dominated  by  Nardus 
strtcta,  Deschampsia  flexuosa,  and  Featuca  avtna.  The  best  example  of  the 
former  is  Erringden  Moor :  the  latter  is  extensively  developed  on  the 
shaly  slopes  around  Todmordeo.  The  following  is  a  selected  list  from 
the  Molinia  association : — 


Molinia  rctriVc,  Scbrank. 

Viohi  jHiluBtriift  L. 
Montia  fontann^  L. 
Lotus  uliginotuSf  Schkuhr. 
Hydrocotyle  vulgnritt  Ij. 
Galium  Witheringii  (Sm.)- 
Vaccinium  Myrtilluiy  L. 
ScMlera  Occyooccus,  Both. 
CaUuna  Erim,  DO. 
Erica  TetraliXf  Ij. 
Narthecium  OsBi/raguMy  Huds. 


Domiuant 

Juncus  squarrosnSy  L. 
J.  conglomeratwt,  L. 
Luzula  ereciay  Desv. 
Carez  eehinata^  Murr. 
C.  flaccay  Scbreb. 
Cflava,  li. 
C.  Goodenowii,  Gay. 
C,  binervis,  8m. 
Deschampsui  flvzaosHy  Trin. 
NardtM  BtrictUf  L. 


The  dry  grass  heath  occurs  on  the  steep  hill-slopos ;  and  for  this 
reason,  probably,  there  is  no  peat.  It  is  better  suited  for  pasturage 
than  the  wet  grass  heath.    The  following  species  are  represented  : — 


Feduoa  ovinay  \i,\  One  or  both 
Nardus  stricUf  L.J    dominant. 
Deschampsia  fiexuGsa^  Trin. 
Air  a  prascoxy  L. 
Sieglingia  decumhenSy  Bernii. 
Agrostis  vulgarisy  With. 
Viola  lutetty  Iluds.    Local. 
(ienisia  anglicay  \j.     Not  common. 
Ulex  Galliiy  Planch. 
FoteittUla  sylvestrisy  Neck. 
Galium  saxatilcy  L. 
Vaxxininm  MyriilluSy  L. 


Calluna  Ericay  DC. 

Erica  cimreay  li. 

Rumex  Acelosellay  L. 

Orchis  macnlaUiy  Ij. 

Luznia  trcclay  Desv. 

Carvx  pnliciirisy  L.     Not  common. 

C.  piluliftra,  L. 

C.  hineruis,  Sm. 

Fttris  aquiliiuiy  L. 

Ijomaria  Spicant^  Desv. 

Ladrxa  OnopUris,  Presl. 


On  the  whole,  the  grass  heaths  of  this  part  of  Yorkshire  are  limited 
in  extent  compared  with  North  Yorkshire  and  Scotland.  They  also 
show  fewer  species,  and  are  deficient  in  plants  inlicating  good  soils. 

At  the  upper  limit  of  cultivation  many  farms  are  derelict,  or  rapidly 
becoming  so.  Some  of  the  pastures  here  are  quite  heathy  in  character, 
and  are  said  by  the  farmers  to  be  "running  back  to  moor."  The 
pastures  furnish  a  connecting  link  between  the  heaths  and  the  area  of 
cultivation.  They  possess  a  rich  and  varied  flora,  many  local  rarities 
.being  found  there.  In  addition  to  the  heaths  and  grasses  of  the  heaths, 
the  following  ocour  : — 


FlO.  5.     Wolsbaw  Dean.    Grass  heath  in  the  moorlaDd  valley  of  a  stream. 
Cottoa-grasB  moors  on  distant  heights. 


Fio.  D.    The  Undergtonth  of  so  open  otk  wood. 
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Viola  lutMj  Huds.    Local. 
Hypericum  pulchrum,  L. 
H.  quadratum,  Stokes. 
Linum  cartJiarticum,  L. 
Ulex  GaUii,  Planch. 
Cyiisus  9copariu$y  Link. 
CralsBguB  Oxyacantha,  L. 
Antennaria  dioioa^  R.  Br.    Rare. 
Gnaphalium  sylvatieum-,  li.     Rare. 
Taraxacum  palnttrey  DC. 
Wahlenbergia   hederaeea,    Reiohb. 

Rare. 
Erythraea  Centaurium,  Ten.  Not  oom- 

moQ. 
Geniiana  Amarella^  L. 
Digitalis  purpurea^  L. 


Euphrasia  ojfficinalis,  Ij. 

Thymus  Serpyllum,  Fr.    Rare. 

Teuorium  Seorodonia^  L. 

Betula  pubescenSf  Ehrh.  (dwarfed). 

Quercus  Robur^  L.  (dwarfed). 

Salix  auriia,  L. 

Hahenaria  cofwpsea^  Benth. 

H.  hifolia,  R.  Br. 

H.  viridis,  R.  Br.    Not  common. 

Luzula  erecta^  Desv. 

Carex,  spp. 

BrtEa  mediaj  L. 

Ophioglossum  vnlgatumt  L. 

Botryehium  Lunaria,  Sw. 


The  relations  of  the  foregoing  moorland  associations  may  be  briefly 
summarized  thus  : 


Vaccinium  ridge. 


Festoca  orrass-heath. 


Eriophornm  moor.  ^ 
Calluna  heath. 

/I       4- 


_^ Vaccinium  edge. 


Molinia  grass-heath.       Derelict  pastnre. 

Woodland.  Farmland. 

This   table   also   furnishes  some  idea  of  the   development  of   the 
various  types  of  moorland.     The  Eriophornm  moor  passes  upwards  into 
the  Vaccinium   ridge  and  downwards    into   the  Vaccinium   edge  and 
Calluna  heath.     It  is  also  noteworthy  that  the  Calluna  heaths  are  all 
within  the  present  altitudinal  range  of  woodland,  and  remains  of  tree- 
trunks  are  occasionally  found  embedded  in  the  peat.    Amongst  workers 
in  North- West  Germany,  it  is  generally  acknowledged  that  much  of 
the  heath  area  has  been  derived  from  former  forest  (Smith,  W.  G., 
1902b).     Whether   the   great  stretches  of  Eriophorum  moor  have  in 
post-glacial  times  been  tree-clad  is  uncertain.     The  grass  heaths  are  all 
of  the  heath  type ;  but  the  Molinia  type  shows  this  relationship  better 
than  the  Festuca  heath.   The  latter,  being  on  steep,  shaly  hillsides,  was 
probably  never  covered  with  peat  at  all.     It  is  possible  that  much  of 
the  grass  heath  was  once  wooded,  and  in  a  forest  map  would  be  shown 
in  the  upper  oak  forest  zone.     The  heath  and  hill-pasture  abut  on  the 
area  of  cultivation ;   and  the  upper  farms  have  been   enclosed   from 
these,  leaving  a  ragged  fringe  of  moorland  which  has  never  been  brought 
under  the  plough,  either  because  too  steep  or  too  rocky.     By  selection, 
certain  portions  might  profitably  be  converted  into  farmland  ;  while  it 
appears  certain  that  good  forestry  would  convert  nearly  all  of  these 
places  into  woodland. 
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2.  The  Woodland. 

Woods  ooouT  from  the  edge  of  the  moorland  plateau  down  to  sea- 
level.  Throughout  the  whole  area  the  oak  is  the  dominant  tree.  In 
Flahault's  vegetation  survey  of  the  south  of  France,  ten  types  of  forest 
are  represented.  In  K.  Smith's  Scottish  survey  there  are  five,  namely, 
oak,  biroh,  pine,  larch,  and  mixed  lowland  deciduous.  In  the  present 
map,  only  three  of  these  are  considered  worthy  of  special  colours, 
namely,  oak,  mixed  lowland  (with  beech),  and  pine.  The  birch  wood 
or  uppermost  tree  zone  of  the  Scottish  highlands  is  represented  in  the 
West  Riding  by  a  modification  of  the  oak  wood.  Larch  woods,  so 
characteristic  of  the  Scottish  moorlands,  are  here  quite  subordinate,  and 
included  under  pine  woods.  In  the  present  paper  the  oak  woods  alone 
will  be  dealt  with,  the  consideration  of  pine  woods  being  deferred. 
The  beech  wood,  so  typical  of  Central  Europe,  is  not  well  represented 
in  South- West  Yorkshire,  except  on  or  near  the  Permian  tract.  Beech 
is  not  uncommon,  but  its  occurrence  in  parklands,  or  as  small  detached 
plantations,  suggests  artificial  planting ;  and  it  seems  best  to  consider 
it  as  an  introduction  into  the  oak  wood.  The  woods  where  beech  and 
other  lowland  deciduous  trees  outnumber  the  oak,  are  indicated  on  the 
map,  because  the  presence  of  these  trees  tends  to  alter  the  whole 
character  of  the  vegetation  growing  beneath ;  and  where  beech  is 
present  in  quantity  the  association  approaches  that  of  the  typical  beech 
forest  (Figs.  6  and  7). 

Before  considering  the  botanical  features  of  the  woodland,  the 
topographical  features  of  this  area  are  of  interest.  The  orographioal 
maps  of  the  ordnance  survey,  or  those  recently  issued  by  Messrs. 
Bartholomew,  show  that  the  western  or  moorland  area  of  the  map  is 
an  almost  continuous  plateau,  ranging  from  about  1250  feet  upwards. 
The  middle  portion  of  the  map  consists  of  valleys  and  intervening 
uplands,  sloping  from  the  plateau  downwards  to  the  lowlands  or  eastern 
part  of  the  map.  Accompanying  the  general  lowering  of  altitude  from 
west  to  east,  there  is  a  decrease  in  the  annual  rainfall  (see  p.  396). 
The  geology  also  changes  with  the  decreasing  altitude;  and  the 
western  Millstone  Grit  gives  place  to  the  Coal  Measures  as  surface 
rocks.  This  boundary  is  approximately  indicated  on  our  map  by  the 
places  Hepworth,  Huddersfield  (west  side),  Stainland,  Elland,  Halifax 
(east  side),  Ogden,  and  Leeming;  thence  it  turns  eastward,  passing 
near  Shipley,  Calverley,  Eirkstall,  and  Roundhay  (Leeds),  and  under 
the  Permian  near  Barwick-in-Elmet.  The  Permian  series  occurs  in 
the  extreme  east  of  this  map,  the  boundary  between  it  and  the  Coal 
Measures  passing  southwards  from  Garforth  to  Pontefract  and  Hickleton. 
The  contour  of  the  woods  on  our  map  offers  a  ready  but  fairly  accurate 
means  of  distinguishing  the  Millstone  Grit  from  the  Coal  Measure  area. 
In  the  former  the  valleys  are  narrow  with  steep  sides,  and  the  woods 
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appear  as  narrow  strips ;  in  the  latter  the  valleys  are  broad  with  gentle 
slopes,  and  the  woods  in  consequence  appear  broader  and  rounded. 

Oak  Woods. — In  the  narrow  western  valleys  the  woods  usually 
occur  on  the  slopes  and  rarely  rise  to  the  open  upland.  As  the  valleys 
widen  out  on  the  Coal  Measures,  the  oak  woods  are  still  mainly  confined 
to  the  valleys,  but  emerge  more  from  them.  Three  types  of  oak  wood 
are  recognized — 

1.  CTough  Thicket  or  Wood. 

2.  Upland  Oak  Wood. 

3.  Lowland  Oak  Wood. 

The  lowland  oak  wood  occurs  below  about  500  feet  (152  metres). 
The  dry  oak  wood  occurs  chiefly  above  this  altitude,  and  extends 
upwards  to  800  or  1000  feet,  where  it  merges  into  the  clough  wood. 

The  Chough, — The  moorland  plateau  of  Millstone  Grit  finishes  in 
a  precipitous  edge ;  and  the  waters  from  the  moor,  gathered  into  narrow 
but  well-marked  streams,  descend  abruptly  over  this  edge,  excavating 
it  backwards  and  downwards  to  form  a  gorge,  with  a  steep  head  and 
steep  rocky  slopes  littered  with  weathering  sandstones  and  shales. 
These  gorges  are  locally  known  as  "  doughs.''  The  abrupt  change  in 
altitude  and  environment  is  at  once  perceptible  in  the  vegetation, 
which  changes  rapidly  from  that  of  the  moor  edge  to  a  loose  thicket  of 
shrubs  and  low  trees,  in  many  respects  stamped  with  the  characteristics 
of  a  wood.  A  useful  account  of  the  geology  and  natural  history  of 
Norland  Clough  is  given  in  a  series  of  papers  in  the  Halifax  Naturalist 
(1900).  The  typical  clough  is  not  crowded  with  tree  vegetation  ;  but 
trees  and  shrubs  are  abundant  enough  to  form  a  loose  thicket  or  scrub, 
sometimes  dense  enough  to  be  regarded  as  a  wood  of  the  next  class 
(Fig.  8).     The  following  constitute  the  scrub  of  the  clough  : — 


Oak. 

Blackthorn. 

Rose. 

Birch. 

Bird-cherry. 

Bilberry. 

Mountain  A^h. 

WillowB  (three  app.). 

Ling. 

Holly. 

Honeysuckle. 

Heaths  (two  spp.). 

Hawthorn. 

Bramble. 

Uhx  GaUii,  Planoh. 

The  arrangement  of  these  elements  varies  from  place  to  place. 
Here  the  taller  trees  and  shrubs  may  be  thickly  clustered,  there  gorse ; 
in  other  parts  bilberry,  heather,  or  bracken  covers  the  ground.  The 
herbaceous  vegetation  of  the  drier  parts  includes — 

Viola  Riviniana,  Reich.  Hieracium  Pilosella,  L.  ;  OrcJii$  maculataf  L. 
PolygcUa  serpyllaceay'Weihe.  ^  H,  vulgaiumy  Fries.  Habsfiaria  oanop$ea,  Benth. 

Hypericum  pulchrum,  L.  Jasione  montanay  Jj.  Lueula  campettriSf  DC. 

PoterUilla  sylvesirigj  Neck.     '  Campanula  roitindifoliay  Ti.  |  Luzula  ereeta^  Desv. 

Alchemilla  vulgaris,  \^.  Vaccinium  Myrtillus,  T 4.  CarexpiluJifer a ^Jj. 

Pimpindla  Saxi/ragn.  L.  Calluna  Erica,  DC.  Agrostis  vulgarU,  With. 

Galium  saxatile,  Ij.  Erica  cinerea,  L.  Sieglingiadecumhenf^Bemh. 

Scahioia  Succisaj  Tj.  Pyrota  media^  Sw.     Rare.         Festuea  ovinay  L. 

SolicUigo  Virgaurea,  L.  Digitalis  purpurea,  L.  Pier  is  aquilina,  L. 

OnaphcUium  sylvaticumy  li.  Teucrium  Seorodonia,  1*.  Lomaria  Spieant,  Desv. 

Centaur ea  nigra,  1,,  Bumez  AceioMeUa,  L,  Lastrma  Oreopteris,  Presl. 
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Clough  Swamp, — Parts  of  the  olougli  are  wet,  and  support  a  larger 
ntimber  of  moisture-loving  plants  than  the  upper  moorland : — 


BanuMulus     Lenf)rmandi\ 

F.  Schultz. 
R.  Flammula,  L. 
Vicla  paluBtriSf  L. 
Lychnii  FIo§-eueuliy  L. 
SttUaria  uHginosa,  Murr. 
Montia  fontana,  L. 
Hypericum  quadratum  y^iok.. 
Lotus  uliginosuSy  Scbk. 
Spiraa  Ulmaria,  L. 
Drotera  rotundifoHa^  L. 
CcUlitricJie  siagnaliSf  Scop. 
Hydroeotyle  vulgaris^  L. 
(Enanthe  orooataf  L. 
Galium  Witheringii  (Sm.). 
Achillea  Ptarmioa,  L. 
Seneeio  aquaiicus,  Huds. 


Cnieut  palustrit,  Willd. 
Crepis  paludosa^  Moenoh. 
Lyiimaohia  nemorum,  L. 
MyotottB  eoipOoiaf  F.  Sch. 
M.  paluttrit,  Belh. 
M.  repenSf  G.  Don. 
Veronica  Beecdbungoy  L. 
Pinguieula  vulgariSy  L. 
Scutellaria   minora    Huds. 

Rare. 
OrchU  IcUifolia,  L. 
Narihecium    Ottifragum^ 

Hads. 
Juncu$  oonglomeratuM,  L. 
J.  lampoearpus,  Ehrh. 
J.  acutifoliuBf  Ehrh. 


PotamogeUm  poiygoni/oUus, 

Pour. 
Scirpui  tetaceuSy  L. 
Carex  eehinatay  Morr. 
C.  Ooodenowii,  J.  Gay. 
C.  hevigata,  Sm. 
C,  pendula,  Hnds.     Rare. 
C.  binerviif  Sm. 
C.  fulvaf  Good.    Rare. 
0.  flava^  L.  (yar.). 
Agrostis  palustriSf  Hads. 
Desohampsia     esB$pitosa, 

Beau?. 
Holcus  lanaiuSy  L. 
Equisetum  limosum,  Sm. 
^.  palustre^  L. 


Mosses,  hepatioae,  and  algee  are  well  represented. 

Upland  Oak  Woods.— Theao  extend  from  600  feet  to  1000  feet  (152  to 
300  metres).  They  occupy  dry  rocky  slopes  on  the  Millstone  Grit  area. 
The  oak  is  usually  dominant;  but  when  the  best  of  these  trees  are 
removed  and  no  others  planted,  the  birch  becomes  dominant,  either 
alone  or  mixed  with  stunted  oaks.  There  is  reason  to  believe  that 
before  the  expansion  of  the  cultivated  land  to  its  present  limits,  the 
upland  oak  wood  must  have  formed  a  well-marked  zone  of  primitive 
forest,  following  the  course  of  the  valleys;  but  as  disforesting  has 
gone  on  without  much  attempt  at  replanting,  the  existing  woods  are 
only  the  meagre  remains  of  this.  Where  replanting  has  been  attempted, 
mixed  plantations  may  occur  on  the  site  of  the  previous  oak  woods. 
In  such  cases  the  Scots  and  Austrian  pines,  spruce,  larch  (occasionally), 
sycamore,  and  beech  are  found  in  varying  proportions ;  and  all  (except 
perhaps  the  larch)  do  well  if  suitable  precautions  are  taken. 

The  loose  canopy  of  the  oak  wood  favours  a  thick  undergrowth 
(Fig.  6),  which,  however,  does  not  include  a  large  number  of  species. 
This  undergrowth  may  form  a  loose  thicket  of  small  shrubs.  In  less 
shaded  parts  the  bilberry  or  bracken  or  grasses  become  dominant ; 
while  the  rocky  edges  and  open  parts  are  not  uncommonly  covered 
with  heather  and  some  of  its  associates. 

Lowland  Oak  Woods, — This  name  is  given  to  what  might  equally 
well  be  called  damp  oak  woods,  or  mixed  deciduous  woods.  On  the 
Millstone  Grit,  woods  of  this  type  are  confined  to  the  valley  bottoms 
below  an  altitude  of  about  500  feet;  but  throughout  the  wider  valleys 
and  lower  altitudes  of  the  Coal  Measures  they  are  of  greater  extent. 
The  woods  seen  in  traversing  the  area  b}-  railway  are  usually  of  this 
kind.     The  oak   is   still  a  dominant  tree,  though   the   sycamore  and 
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wyoh  elm  frequently  share  dominance.  Ash,  beeoh,  and  alder  are  less 
common,  but  still  frequent;  while  horse-chestnnt,  sweet  chestnut, 
poplars,  the  larger  willows,  and  conifers,  are  occasionally  planted. 
The  best  development  of  these  oak  woods  occurs  in  the  Deame  district 
around  Bamsley. 

The  upland  oak  wood  is  usually  dry  and  rocky,  and  deficient  in 
humus :  the  lowland  oak  wood  is  damp,  shaly,  and  richer  in  humus. 
The  shade  cast  by  the  trees  is  much  greater  in  the  latter  than  in  the 
former.  Hence  the  flora  of  the  latter  is  much  richer  in  species,  especially 
of  the  bulbous  and  early  flowering  kinds ;  while  the  flora  of  the  upland 
oak  wood  contains  a  high  proportion  of  late-flowering,  moorland  xero- 
phytes,  which  are  practically  absent  from  the  lowland  oak  wood.  This 
difference  is  also  observable  in  regard  to  mosses  and  liverworts.  In 
order  to  facilitate  comparison,  the  following  full,  but  not  exhaustive, 
lists  are  placed  side  by  side : — 


Upland  Oak  Wood. 

Trees. 

Quereus  Rohur^  lu 
Beiula  piil)escen8y  Ehrh. 
Fyrut  Aucuparia,  Ehrh. 
CraUegus  Oxyacaniha^  L. 


Shrubby  Forms. 
Ilex  Aquifolium,  L. 
Corylus  AveUana,  li. 
Prunus  spinosa,  li. 
P.  Padns^  li. 
Rubus  Lindleianus^  Lees. 
R.  radula^  Weihe. 
Rosa  caniuay  \j. 
Hedera  Helix,  L. 
Lonicera  Periclymenum,  L. 
Vaecininm  MyrtHlus^  1^. 
aniuna  Erica,  DC. 
Salix  aurita,  L. 
S.  Caprea,  L. 
8.  repens^  L.     Rare. 

Herbaceous  or  Ground  Forms 

Necheria       davicuiaUi, 

N.E.Br. 
Lychnis  dioiea,  Ij. 
Hypericum  pulchrum,  li. 
Lathyrus  montanuSf  BerDh. 
Poientilla  sylvestri*^  Neck. 
EpUobium  angutti/olium,  Ij. 
Galium  sfixaiile,  L. 
Solidogo  Virgaiirea,  Ti. 
Uieracium  vnlgaium,  St. 


Lowland  Oak  "Wood. 
Trees. 


Quereus  Robur,  L. 
Betula  pubesoenSy  Ehrh 
R.  verrucosa,  Ehrb. 
Fagus  sylvaticat  L. 
Acer  Pseudoplatanus^  I. 
Fraxinus  excelsior^  li. 


Hex  Aqui/olium^  I.. 
Corylus  Avellana,  L. 
Acer  eampestre,  Ij. 
Ulez  europasus^  Ij. 
Rubus  idxiu,  Ij. 
R.  Sprengeliiy  Wcihe. 
HosaarrensiSy  Huds. 


Ulmus  montanat  Stokes. 
Prunus  Avium,  L. 
P.  CerasuSj  L. 
Cratxgus  Oxyacantha,  L. 
Alnus  glutinosa.  Medic. 
Salix  fragilis,  L. 

Shrubby  Forms. 

Hedera  Helix,  L. 
Lonicera  Periclymenum,  L. 
Samhueus  nigra,  L. 
Viburnum  Opulus,  Ti. 
Solanum  Dulcamara,  L 
Salix  Caprea,  li. 


Herbaceous  or 

Anemone  nemorosa,  L. 
Ranunculus  repent,  L. 
R.  Ficaria,  li. 
Caltha  palustris,  L. 
Trollius  europasuSy  Ti.  TiOcal . 
Cardamine  pratensis,  Ti. 
C.  amfira,  L. 
C.  flexuosa.  With. 
Viola  Riviniamiy  Reich. 
Lychnis  dioica,  Ij. 


Ground  Forms. 

I  Veronica  Chamasdrys,  L. 

V.  montana,  L. 

Lathrxa  Squamaria,  L. 

Nepeta  Glechoma,  Benth. 

Stachys  Betoniea,  Benth. 

8.  sylvatica,  L. 

Galeopsis  Tetrahit,  li. 

Lamium  Galeohdolon.  Crnn 

Ajuga  reptans,  L. 

Polygonum  Bist^yrta,  L. 
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Herbaceout  or  Ground  Form$. 

JcuioM  moatana,  L. 
Campanula  rotundi/olia,  Ti. 
Fyrola  media,  Sw.    Rare. 
P.  minor,  Ij.    Rare. 
Digitalis  purpurea y  li. 
Melampyrum     montanum, 

Johnat. 
Teuerium  Seorodonia^  J*. 
Rumex  Aoeiosella,  L. 
Luxula  erecia,  Dea?. 
Carex  pilulifera,  Jj. 
Agroetie  vulgnrie.  With. 
Deechampsia  flexucea,  Tr. 
HolcuB  molluf,  L. 
Molinia  varia,  Schrank. 
Meliea  uniflora,  Retz. 
Nardus  slricta,  li. 
Plerie  aquUina,  Tj. 
Lomaria  Spieant,  Desv. 
Laelrma  Oreopterit,  Preal. 
L.  Filix-maSf  Preal. 
L.  paleacea,  Moore. 
L.  dUcUata^  Presl. 


Herbaoeoue  or  Ground  Forme. 


ij. 


SUUaria   nemorum,    L 

Local. 
S.  Holotteat  L. 
Arenaria  trinervia^  li. 
G'eramum  lyZvattoum,  L. 
(?.  12o&0r<ian«m,  Ia 
Oxalie  Acetotella,  L. 
Ftcia  eylvatioa,  Tj.    liOcal. 

F.  Mptum,  L. 
Spirma  Ulmaria^  L. 
Gtfum  tfrbanum,  I^. 

G.  rivdUf  L. 
FragaHa  veeoa,  L. 


^uiiMX  viridie,  Sibth. 
B.  Aeetoea,  L. 
3fer0ur»ali0  p«renni«,  Ti. 
Urtioa  dioiea,  L. 
NeoUia   Nidus-avis,    Rich. 

Rare. 
Epipactis   lati/olia.    All. 

Local. 
Orchis  maeeiday  L. 
Naroisius  Pseudo-narcissus, 

L. 
TVimtM  oommiintff,  Ti. 
il/2tttm  ttrsinttm,  Ti. 


PoientiOa     Fragariastrum,  \  SeiUa  feetdlie,  Sal. 


Ehrh. 
Chryeoeplenium     oppositi- 

foUum,  L. 
C.aUemifolium,Jj.  TiOcal. 
Circma  lutetiana,  L. 
SanteuJa  europ«a,  h. 
Conopodium      denudatum, 

Koch. 
Myrrhis  Odorata,  Scop. 
ChesrophyUum  temulum,  Ti. 
Angelica  sylvestris,  Ti. 


Chigea  faeeieularie,    Sal. 

Tiocal. 
Part«  9iMu2rt/oZia,  L. 
Juncus  effueue,  Ij. 
Lueula  vemeUiSj  DC. 
L.  moxtma,  DC. 
Cbrex  remota^  T.. 
C  pamlttto,  Hurls.   liOcal. 
C.  sylvatioa,  Huds.     Local. 
C.  Imvigata,  Sm. 


Heradeum  Sphondylium,  Ti.  |  Milium  effusum,  Ti. 
Cauealis  Anthriscus,  Huds.      Denchampsia      cxspitoea, 
OcUium  Aparinej  Ij.  I      Beaav. 

Asperula  odoraia,  L.  I  Meliea  unifloray  Retz. 

Valeriana     sambucifoliay        Poa  nemoralis,  L.    Rare. 

Willd.  p.  pra(«nn»,  L. 

r.  dioieay  L.    Local.  Festuca  »ylvaiica,Y\\\.  Rare. 

Tussilago  Far/ara,  L.  Bromus  giganteus,  Ti. 

Petaeiiesoffieinality  Moench.     /?.  raTnoatM,  Hads. 
iirch'um  miniM,  Bernh.  Brachypodium     graeile. 


Cnicus  heterophyllus,  Willd. 

Rare. 
Lapsana  eommunisy  li. 
Crtpis  paludosa,  Moench. 
Lactuca  muralis.  Free. 
Campanula    laiifolia,  !.. 

Rare. 
Primula  aeaulis,  Ti. 
Lysimaehia  nemorum,  L. 
Myoeotie  palustris,  Relh. 
3f.  ayZrah'co,  Hoffm. 


Beauv. 
Aihyrium      Filix-foRmina, 

Roth. 
Tjastrssa  FUix-maSy  Preel. 
L.  spinulosa,  Preal. 
L.  dilatata,  Presl. 
Phegopteri^      Dryopteris, 

Fee.    Rare. 
P.    polypodioidesy    Fee. 

Tiocal. 
Equisetum  syhatiaim^  Ti. 


3.  The  Farmland,  or  Area  of  Cultivation. 

This,  with  the  woodland,  includes  all  vegetation  up  to  the  limit  of 
cultivation,  and  corresponds  to  H.  C.  Watson's  Agrarian  region.  It  is 
situated  below  1250  feet  (380  metres),  except  small  isolated  patches  which 
occur  up  to  nearly  1500  feet.  On  a  reconstruction  map  like  Flahault's, 
the  greater  part  of  the  farmland  would  be  regarded  as  enclosed  from 
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the  primitiye  forest,  and  inoluded  under  one  of  the  types  of  oak  wood. 
Apart  from  the  woodland,  this  area  presents  two  distinct  sub-types  of 
vegetation — (1)  unoultiyated  lands;  (2)  oultivated  lands. 

(1)  Uncultivatsd  Lands. — The  area  of  cultivation  has  occasional 
patches  of  land  which,  never  cultivated,  have  remained  more  or  less  primi- 
tive in  character.  Some  of  these  are  steep,  rooky,  or  badly  drained 
places  belonging  to  the  moor  edge,  unsuited  for  ploughing,  and  left 
island-like  in  the  midst  of  cultivation ;  others  are  common  grazing- 
grounds  belonging  to  villages ;  others  are  wood-clearings  never  brought 
under  the  plough.  Places  of  this  kind  deserve  attention  in  a  survey, 
because  they  give  some  evidence  of  the  primitive  vegetation  of  the 
district  before  agriculture  displaced  it.  At  the  same  time,  human 
influences  have  affected  them;  they  are  generally  used  as  graziug- 
grounds  and  are  readily  accessible  to  the  plant-collector^  hence  too 
much  weight  cannot  be  laid  on  the  evidence  they  offer.  When  of 
sufficient  size  to  show  on  a  map  of  this  scale,  the  dominant  vegetation 
of  these  areas  is  indicated  by  the  colours  used  for  grass,  or  heather, 
or  mixtures  of  grass  and  heather.  A  special  colour  has  been  used  to 
indicate  lowland  swamps  with  aquatic  vegetation.  In  considering 
the  uncultivated  lands,  we  shall  take  them  in  the  order  of  the  geological 
areas,  from  west  to  east. 

A.  Dry  Heaths  of  the  Millstone  Grit  Area, — The  uncultivated  parts 
near  the  moorland  may  be  recognized  at  once  as  vestiges  of  the  primi- 
tive moor.  The  vegetation  agrees  closely  with  that  already  given  as 
characteristic  of  grassy  or  heathery  moor-edge.  Away  from  the  moor- 
land, the  heaths  represent  wood  clearings,  or  a  series  of  them  may  be 
correlated  as  remains  of  a  larger  moor  or  heath  broken  up  by  cultivation. 
An  example  of  the  latter  occurs  in  the  north-west  comer  of  this  map. 
It  extends  between  the  Wharfe  and  the  Aire,  from  Otley  Chevin  south 
to  Yeadon  and  east  to  Shadwell,  near  Leeds ;  it  is  a  plateau  of  800 
feet  altitude,  declining  southwards  and  eastwards  to  500  feet.  This 
area  represents  a  former  moor  or  moors  known  as  Guiseley  and  Yeadon 
Moors,  and  Adel  or  Black  Moor,  a  considerable  tract  of  land  which  is 
now  almost  entirely  under  cultivation,  and  where  wheat  is  grown  up 
to  650  feet.  Guiseley  Moor  now  exists  as  a  strip  of  heather  vegetation 
along  a  road-bank  above  Otley  Chevin,  and  as  the  warrens  and  coverts 
on  the  Chevin  itself.  The  Black  Moor  at  Adel  extends  from  Meanwood 
Beck  eastwards  to  near  Wyke,  Shadwell,  and  Boundhay,  and  on  this 
area  one  may,  within  easy  distance  of  Leeds,  find  several  remnant 
patches  of  heath  vegetation.  The  heath  near  Adel  is  shown  by  earlier 
lists  of  plants  to  have  included  almost  all  the  species  met  with  in 
the  moor-edge  vegetation ;  although  at  the  present  day  only  the  common 
and  more  abundant  remain,  including  three  heaths,  bilberry,  gorse, 
and  birch.  These  relics  indicate  the  eastern  end  of  a  chain  of  moors 
of  which  the  links,  Rumbolds  Moor  and  Barden  Moor,  are  still  wild 
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in  charaoter,  and  lead  np  to  the  Pennine  mass  of  moorland.  East  of 
Adel,  outliers  of  the  Permian  appear,  and  Calluna  disappears.  The 
most  easterly  oconrrenoe  of  Calluna  was  found  on  the  south  side  of 
Bramham  Park,  in  the  Permian  area,  hut  the  Calluna  itself  is  on  an 
inlier  of  Millstone  Grit. 

The  heaths  found  at  lower  altitudes  are  generally  drained  hy  streams 
whose  hanks  support  a  vegetation  which  shows  affinities  with  the 
olough  swamp,  the  upper  and  lower  oak  zones,  and  the  lowland  swamp 
vegetation.  The  valley  of  the  Mean  wood  Beck  ahove  Leeds  may  be 
taken  as  an  example.  The  stream  rises  near  Bramhope  (600  feet)  on 
what  has  been  a  moor,  but  is  now  farmland.  At  Adel  Dam  (400  feet) 
an  artificial  reservoir  has  become  a  swamp  in  which  plants  of  the 
clough  swamp  and  wet  heath  may  be  found  with  species  of  the  low- 
land swamp.  The  stream  from  this  place,  till  it  enters  the  Coal 
Measures  (about  200  feet),  flows  through  a  valley  the  banks  of  whioh 
present  in  succession  grass  heath  with  gorse  and  hracken ;  heath  with 
heather,  ericas,  bilberry,  and  other  associates ;  birch  wood ;  alder  and 
willow  thicket ;  or  oak  woods  more  or  less  altered  by  introduced  trees. 
Thus  within  a  short  excursion,  almost  all  the  types  of  the  present  map 
may  be  seen  occupying  limited  areas.  Mr.  Lees  (1880)  gives  a  list  of 
a  hundred  species  in  Mean  wood  valley,  and  this  includes  neither 
common  plants  nor  many  agricultural  weeds  which  have  become 
estahlished.  A  zone  of  intermediate  marsh  vegetation  is  thus  presented, 
and  the  following  plants  are  characteristic.  Some  of  them  are  found 
in  the  clough  swamp,  and  almost  all  occur  in  the  lowland  aquatio 
vegetation. 

Intermediate  zone  of  marsh — 


Nasturiinm  palustrey  DC. 
Cardamine  amaray  L. 
C.  jtratensisj  L. 

Hypericum  qitndratum.  Stakes. 
Epilobium  hirsutum,  li. 
E.  obscurum^  ScUreb. 
Hydrocolyle  vulgar  is,  L. 
Apium  nodiflorum^  Reielib. 
(Enanthe  crocata^  L. 
(Jalium  Withe rinrji  (8m.). 
Valeriana  dioica,  L. 
Scrophularia  nodoMt,  L. 


Scutellaria  galericulaUi^  L. 
Polygonum  Ilydropiptr,  li. 
Polygonum  amphihivmy  L. 
Klodea  canadensifi,  Miebx. 
Sparganium  rnmosum,  Hutls. 
Ijemna  minor,  L. 
Aliftma  Plautago-aqnatica,  L. 
Triglochin  palu^tre^  L. 
Ehoeliaris  paluatrisy  R.  Br. 
Carcx  n^moia,  L. 
Phalaris  arundimicfa,  \j. 
Eijuisetum  palusirf,  \j. 


B.  The  Coal  Measure  Common, — This  bears  a  strong  resemblance  to 
the  Millstone  Grit  heath  just  described,  and  is  (luite  distinct  from  the 
Permian  common.  It  is  as  a  rule  distinguished  by  the  rare  occurrence 
of  the  plants  of  the  Calluna  heath,  which  are  so  frequent  on  the  grit. 
Brierley  (>ommon,  between  Hemsworth  and  Cudworth,  is  the  largest 
area  of  this  kind,  and  other  examples  occur  on  the  watersheds  of  the 
tributaries  of  the  Dearne  and  Calder.      The  following  list  was  taken 
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in  July  on  Netherton  CommoD,  south  of  Wakefield,  and  shows  the 
plants  charaoteristic  of  suoh  commons : — 


Nardus  strtcta,  L.     Dominaut. 
Affrostis  vulgaris^  With.     „ 
Frstuoci  oviiyi,  L.  „ 

AntfioxanUium  odoratum.  ,, 
TJU'X  enropnus,  L. 
Pterig  aquiliiui,  L. 
Hypericum  puichrum^  L. 
lAitiu  comieuUiUis,  li. 
Poti^tilla  $yloe$tri8j  Nock. 


»» 


>> 


Rnbui  fruticosus  (subspp.). 
Bo»a,  8pp. 

CralxgitM  Oiyaainthuy  L. 
(inlium  saxaiiU^  L. 
Tf'ucrium  ScorodoiiiHf  L. 
Ajuga  rt'pUtnSy  L. 
Holcus  moUiHt  L. 
UetcJmmpsia  c«$pitoMy  Bcaur. 


The  hill  known  as  Baildon  common  (927  feet),  near  Shipley,  is 
another  example.  It  is  an  outlier  of  the  lower  Coal  Measures  in  the 
Millstone  Grit.  Its  general  grassy  aspect  at  once  distinguishes  it  from 
the  dark  heathery  edges  of  Rumbolds  moor,  2  miles  off;  a  closer  exami- 
nation showed  that  it  agrees  with  the  list  just  given. 

C.  Ilie  Permian  Common, — The  Permian  area  is  so  much  under 
cultivation  that  few  uncultivated  places  are  left.  Disused  quarries  are 
common,  and  afford  a  refuge  for  a  varied  flora,  generally  with  the 
character  of  a  copse  or  thicket  of  ash  and  hazel.  It  is  advisable 
to  defer  the  description  of  the  limestone  vegetation  till  the  next  map 
of  this  series.  On  the  present  map,  however.  Hook  Moor,  near  Aber- 
ford,  is  the  best  example  of  a  primitive  Permian  grass  moor  met  with 
in  the  survey  of  the  West  Biding.  The  vegetation  is  so  different  from 
any  of  the  grass  heaths  already  described  that  it  is  noteworthy : — 


»> 


»> 


Bntchypodium  pinnalum,  Beauv. 

Dominant. 
Festuca  ovina^  L.     Duiulnant. 
F,  rubra  y  L. 
BromuB  erectus,  Uuds. 
Jfelianihemum  CharmtcistuSy  Mill. 
Viola  odoratUy  L. 
V.  hirtay  L. 
F.  silve^trigy  Hoich. 
Polygala  vulgarig,  L. 
Fuonymus  europitusy  L. 
Ithamnus  cath^rticnSy  L. 
li.  Franguluy  L. 
Ulex  turopxu»y  L. 
Rnhus  idxuSy  L. 
II,  rndicanus,  Merc. 


Rubus  csBsiuSt  L. 

Rosa  apiiiosissima,  L. 

R.  caninay  li. 

R.  arvensisj  Huds. 

Bryonia  dioica,  Jacq. 

Sambucus  nigrUy  L.  (wild  type). 

Aiperula  cynanchicay  L. 

Carlina  vulgarisy  L. 

PrimuUi  verisy  li. 

Ligustrum  vulgar e,  L.  (wild  tjpo). 

Qentiana  Amarelluy  L. 

Kuphraiia  officinalisy  L. 

Thymus  SerpyUum,  Fr. 

Plantago  mediuy  L. 

Tamus  communis,  L. 

Pteris  aqnitinay  Tj. 


The  character  of  this  association  places  it  under  the  vegetation 
which  we  distinguish  as  Natural  Pasture  (Pa.).  Other  examples  on 
this  map  are  similarly  indicated,  but  the  chief  development  occurs  in 
Part  II.  of  this  survey. 

Aquatic  and  Marsh  Vegetation. — From  the  high  moorland  to  the 
lowland  there  is  an  interesting  change  in  the  hydrophytic  vegetation. 
The  chief  associations  have  been  dealt  with  as  they  were  found  with 
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the  types  of  drier  yegetation,  but  it  seems  advisable  to  draw  them 
together  now.  The  oourse  of  any  stream  presents,  in  sucoession,  the 
flat  or  gently  sloping  gathering  grounds,  the  zone  of  rapid  descent,  and 
the  zone  of  low  gradient  with  slow  currents.  The  extent  of  the  three 
zones  depends  on  the  topography  and  geology  of  the  country.  In 
the  present  map,  the  marsh  vegetation  of  the  gathering  grounds  is 
somewhat  varied,  and  is  found  in  (1)  the  wet  Eriopharum  moor,  (2)  the 
wet  pirts  of  the  heather  moor,  and  (3)  the  Molinia  or  wet  grass  heath, 
all  of  which  have  already  been  referred  to.  The  clough  swamp  is  to 
be  regarded  as  an  accessory  gathering-ground,  where  the  waters  of  the 
moor  are  augmented  by  other  springs  exposed  in  the  cutting  back  of 
the  clough  head.  The  clough  swamp  indicates  a  double  change  in  the 
stream:  the  chief  zone  of  rapid  descent  begins  here,  and  the  stream 
enters  the  woodland  zone.  Both  changes  have  a  distinct  effect  on  the 
vegetation.  The  presence  of  alders,  willows,  and  other  trees  favours 
the  increase  of  shade-preferring  plants,  but  the  high  altitude,  with  its 
severer  climate,  limits  the  number  of  species.  The  rapid  drainage  of 
this  zone  is  not  favourable  to  the  formation  of  reaches  of  still  water, 
hence  the  reed-swamp  is  not  represented;  but  small  marshes  may 
form,  and  some  moisture-loving  marginal  plants  occur  (Fig.  9).  The 
intermediate  zone  of  marsh  vegetation  (see  p.  392)  appears  when  the 
streams  approach  the  Coal  Measures,  and  form  swampy  areas  favourable 
to  the  aquatic  and  marsh  vegetation  of  the  lowlands.  The  presence 
of  numerous  canals  and  reservoirs  also  brings  the  lowland  vegetation 
up  into  this  zone ;  this  has  been  shown  for  the  parish  of  Halifax  by 
Mr.  Crump  (1901),  and  Mr.  Moss  (1900).  The  true  lowland  aquatic 
vegetation  occurs  in  stagnant  or  slow-moviDg  waters,  either  on  the 
Coal  Measures  or  on  alluvial  deposits  of  the  rivers.  The  more  im- 
portant of  these  are  indicated  on  the  map,  and  include  swampy  marshes 
and  subsidences  due  to  coal-mining.  The  aquatic  vegetation  here  con- 
sidered is  that  of  altitudes  below  300  feet  (90  metres).  The  area  is 
entirely  fresh-water,  but  plants  of  the  maritime  type  begin  to  appear 
immediately  to  the  east  of  the  present  map.  Owing  to  extensive  river 
pollution,  the  aquatic  vegetation  is  inferior  to  that  of  the  area  north 
of  this  (see  Part  II.).     The  following  may  be  found  : — 

I.  Free-floating  plants — 

Uiricularia  vu1gar%9j  L.  Stratiotes  Aloidtt,  L.     Rare. 

Ccratophyllum  demersum,  L.     Rare.  Lemna  minor^  L. 

Hydrocharis  Morsus-ranm,  L.  L.  trisulca,  L. 

II.  Rooted  plants  with  submerged  or  floating  leaves — 

Ranunculus  aquatilis  (agg-)'  Potamogeton  natanSy  L. 

Hippuris  vulgaritf  Ij.  P.  crispus^  L. 

Myriophyllum  aUernifoliumf  DC.  i*.  pectinatus,  T.. 

HoUonia paluitru^  L.  ZannicJiellia paluUiit^  L. 
Polygonum  amphibium,  L. 


Fia.  9.     Oak  wood.    Clougb  stream  with  margiaal  vegetation. 


GEOGRAPHICAL   DISTRIBUTION  OF  VEGETATION  IN  YORKSHIRE.        S95 

III.  Beed  swamp ;  plants  with  eloDgated  leaves — 

Ly thrum  Saliearia,  L.  Sagitlaria  tagiUifolia^  L. 

Iris  PteudaooruB^  li.  |  Buiomu$  uwheUatu»y  lu 

Typha  laiifolia^  L.  |  Phragmitet  eommunit,  Trin. 

Sparganium  ramoButn,  Hads.  Olyceria  aquatioay  Sm. 


Equitetum  Ztmofum,  Sm. 

E.  palustre,  L. 

E.  maximum.  Lam. 


8.  nmplexj  Huda. 

Aeorui  Calamutf  L. 

Alisma  Plantctgo-aquaticOf  L. 

IV.  Marginal  plants  of  the  marsh  (see  aUo  p.  388) — 

Ranunculus  gcderatus,  Ti.  Bidens  tripartita,  L. 

Caltha  palustrity  L.  Lysimachia  vulgaris,  li. 

N(uturtium  amphibium,  B.Br.  Scrophularia  aquatica,  L. 

Barharea  vulgaris,  "R.Br.  Lycopus  europmus.  Is. 

Epilchium  hirsiitum,  } ..  Stachys  palustris,  J .. 

Sium  ereetum,  Huds.  Carex  a^mta,  L. 

n^nanthe  PJieUandrium,  Lam.  C.  riparia.  Curt 

The  algee  have  been  recorded  by  Mr.  W.  West,  of  Bradford  (1902). 

(2)  Cultivated  Land. — The  crops  grown  on  the  farmland  indicate  its 
capacity  in  regard  to  vegetation.  The  Board  of  Agriculture  returns 
(1901)  of  the  crops  of  the  whole  West  Biding  (of  which  the  present 
map  includes  nearly  one-third)  are — 

Wheat , 

Barley  or  here 

Oats     

Com  crops  "{By©      

Beans  and  peas 


Potatoes 


I  Turnips  and  swedes 


42,092  acres. 

57,483  „ 

75,874   „ 

2,136   „ 

6,997   „ 

184,582 

»» 

27,711 

50,647 

7,488 

8,063 

»» 
»» 

93,909 

»> 

50,680 
29,692 

99 

80,372 

»» 

260,686 
566,507 

( Jreen  crops        '  Mangold 

I  Cabbage,  vetches,  etc. 


i'  For  hay 
Clover,  sainfoin,  and  grasses  J  Not  for  hay 
under  rotation. 


Permanent  pasture,  or  grass  [  For  hay  

not  broken  up  in  rotation,  I  Not  for  huy     

and  not  including  moun-j 

tain  and  heath  land.  (  827,143     „ 

On  the  eastern  lowlands  and  in  the  wide  valleys  of  the  Coal  Measures, 
the  farm  rotations  include  all  the  crops  given  above.  As  the  altitude 
increases  towards  the  west,  the  cultivation  of  mangold,  wheat,  and  the 
finer  barleys  gradually  ceases,  till  on  the  upland  farms  the  only  crops 
of  the  ploughed  land  are  oats,  turnips,  and  the  hardy  here  (barley).  At 
present  the  western  part  is  almost  entirely  grass-land,  and  ploughed 
fields  are  only  occasionally  found.  The  farmland  on  the  vegetation 
map  is  subdivided  into  a  lower  or  wheat  zone,  and  an  upper  or  '*  no 
wheat "  zone.  Wheat  is  here  taken  as  an  indicator- plant,  because  it  is 
already  recognized  as  such  in  existing  vegetation  maps.     Our  wheat  zone 
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represents  in  Britain  the  warmer  parts  of  Central  Europe.  The  area  of 
the  possible  cultivation  of  wheat  in  Britain  presents  an  interesting 
problem  in  plant  distribution,  because  we  have  a  gradual  reduction  of 
the  area  from  south  to  north,  and  a  well-marked  limit  in  altitude. 
The  restricted  distribution  does  not  appear  to  depend  on  soils  alone, 
and  one  must  look  more  to  climatic  factors  as  determining  its  range. 
The  recording  of  the  upper  limit  on  these  maps  furnishes  material  for 
examining  what  the  conditions  really  are.  The  problem,  however,  is 
one  for  special  consideration,  with  the  assistance  of  experienced 
meteorologists.  The  most  important  climatic  condition  required  for 
the  successful  ripening  of  wheat  is  a  hot  summer  relatively  dry,  and 
this  can  only  be  obtained  where  the  rainfall  is  low.  The  rainfall  and 
the  average  summer  heat  of  a  district  are  therefore  determining  factors. 
Since  wheat  is  generally  sown  in  autumn,  and  the  young  plants  pass 
through  the  winter,  the  climatic  conditions  of  that  period  must  also 
have  an  influence.  Dr.  Herbertson,  who  has  kindly  assisted  us  in  this 
matter,  summarizes  the  necessary  conditions  as  a  function  of  (1)  sun- 
shine, (2)  temperature,  (3)  moisture,  (4)  rainfall,  (5)  ground  water- 
supply,  during  the  whole  growth-period.  The  climatology  of  York- 
shire in  its  relation  to  the  distribution  of  various  plants  has  been 
suggestively,  but  in  a  general  way,  discussed  both  by  Mr.  Lees  (1888) 
and  Mr.  Baker  (1886).  Dr.  Buchan  (1862)  gives  56°  Fahr.  (13**  C.) 
as  the  average  summer  temperature  required  for  the  ripening  of  wheat 
in  Scotland.  In  the  Edinburgh  district,  R.  Smith  (1900)  gives  tables 
showing  the  mean  July  temperature  and  the  rainfall  at  various  stations. 
It  appears  from  these  that  wheat  ceases  to  be  a  regular  crop  of  the 
farm  at  an  altitude  where  the  mean  July  temperature  is  below  66°  Fahr. 
and  the  rainfall  exceeds  32  to  33  inches  per  annum.  Summarizing  the 
rainfall  in  the  present  maj).  Dr.  H.  R.  Mill  says,  *'  It  is  under  30  inches 
(76  cms.)  east  of  a  lino  through  Pudsoy,  Cleckheaton,  and  Cawthome : 
a  roughly  parallel  line  at  from  6  to  8  miles  westwards  indicates  the 
beginning  of  rainfalls  over  46  inches,  except  in  the  valley  of  the  Aire, 
where  it  is  between  30  and  40  inches."  The  following  table  gives 
data : — 


1 

Altiludo. 

Mean  annual    i 

ZuDG  of 

1 

Keot. 

rainfall. 
Inches. 

-  1 

1 

vegeUtion. 

South  Milfurd           

70 

•-^0 

i  1 

Wath-uixjn-Dcume 

...     '          1,^8 

2(; 

/ 

H.T  1                          M 

Bradford 

...      i          HOG 

;to 

) 

^^  htttt. 

]^d8(Allerton  Hall)         

...     ,          418 

28 

lliililux  (hollevue) 

...     ,         O'io 

v>:i 

1 

Near  limit. 

„       (Ramsflen  Wood) 

...     1         815 

37 

^! 

„       (Ogdeu)       

...     ,         Ui»0 

•i3'5 

i 

M<)ort)  ...         ...         ... 

1050-1380 

1           47 

f 

No  wheat. 

Woodbeod  Reservoir           

...     ,         060 

4J» 

Kawteutttali,  Clough  Bridgu 

yoo 

49 

■  i 
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TBe  mean  July  temperature  at  Bradford,  at  366  feet  (Y.N.U.  Trans.^ 
1900),  is  given  as  69° '5  Fahr.  (adopted  mean  for  twenty-eight  years). 
Mr.  Crump  (1901)  gives  statistios  from  two  stations  at  Halifax;  one  at 
526  feet  gives  the  average  from  June  to  Angust  as  about  59°  Fahr., 
another  at  625  feet  gives  56°  Fahr.  for  the  same  period.  From  the  maps 
in  the  volume  on  meteorology  of  Bartholomew's  Physical  Atlas  (1899),  it 
is  fairly  safe  to  assume  that  in  the  present  area  up  to  900  feet  (273 
metres)  the  mean  temperature  for  July  is  over  56°  Fahr.  (13°  C).  The 
evidence  for  Yorkshire  therefore  supports  the  Scottish  results — that 
throughout  the  wheat  zone  indicated  on  the  map  the  average  July 
temperature  is  at  least  56°  Fahr.,  and  the  rainfall  is  below  33  inches. 
In  considering  the  woodland,  we  have  already  pointed  out  that  the  oak 
woods  below  about  500  feet  (that  is,  within  the  wheat  zone)  have  a 
type  of  vegetation  richer  in  species  than  the  upper  oak  belt.  The 
patches  of  uncultivated  land  found  within  the  wheat  zone  are  too  few 
to  allow  of  any  definite  conclusions,  yet  they  also  present  a  more  varied 
vegetation  than  the  upland  moors.  In  the  farmland  the  upper  and 
lower  zones  are  recognized,  not  only  by  the  crops,  but  also  by  the  weeds 
of  cultivation  and  the  vegetation  of  the  cultivated  grass-land.  The 
aquatic  vegetation  of  the  lowlands  is  also  much  richer  in  species  than 
the  "  no  wheat  *'  zones. 

The  determination  of  a  precise  line  to  indicate  the  upper  limit  of 
the  wheat  area  is  rendered  difficult  at  the  present  time  by  certain 
economic  conditions.  The  declining  price  of  wheat  for  many  years 
has  led  to  a  marked  shrinkage  in  the  acreage  devoted  to  it,  and  to  an 
increase  in  grass-land.  The  returns  of  the  Board  of  Agriculture  (1891) 
for  the  whole  West  Biding  show  this  : — 

per  1000  acres  of  cultivated 
land  (not  including  nurae< 
ries,  woods,  or  unenclosed 
moor  or  heath). 

The  reduction  of  wheat  cultivation  is  evident  over  the  whole  area, 
but  is  most  marked  (1)  in  the  vicinity  of  towns  and  manufacturing 
districts,  where  the  conditions  for  growth  are  less  favourable,  and  where 
dairy  farming  or  market  gardening  is  more  profitable;  (2)  on  poor, 
especially  light,  lands,  which  are  unfavourable  to  the  winter  growth  of 
autumn-sown  wheat ;  (3)  towards  the  upper  limits  of  the  wheat  zone. 
The  last-mentioned  area  of  shrinkage  is  the  most  important  for  this 
survey,  because  it  affects  the  determination  of  the  upper  limit  of  wheat. 
During  the  progress  of  the  survey,  wheat  has  always  been  recorded  on 
the  field  maps,  either  from  observation  or  from  reliable  information. 
In  some  districts  it  has  been  ascertained  that  wheat  was  grown,  but 
the  crop  was  uncertain,  ripening  only  in  favourable  seasons ;  in  other 
words,  its  upper  limit  was  ascertained.     On  the  map  the  letter  **  W  '* 
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above  600  feet  (152  metrM)  indioat«B  «a  actual  obserTation  on  tbat 
spot,  and  the  line  defining  tbe  lower  sone  of  ooltiTstion  from  tbe  apper 
is  drawn  from  an  average  of  theae  apper  records.  The  average  height 
of  this  line  is  from  600  to  700  feet,  declining  in  the  narrow  western 
valleys  to  400  feet.  In  the  survey  of  the  Edinburgh  distriot,  B.  Smith 
fixed  the  wheat  limit  at  600  feet  on  northern  exposures,  rieiDg  to  700 
feet  on  sontfaerD. 

A  transition  zone  between  wheat  and  no-wheat  was  considered, 
necessary  to  represent  certain  areas  where  wheat  is  now  foand  ooca- 
aionally  over  700  feet,  and  was  formerly  grown  to  a  larger  extent. 
From  the  eoonomio  aspect  of  the  present  day,  these  traiuution  areas 
cannot  be  considered  as  wheat-prodnoing,  bnt  from  the  point  of  view 
of  plant-geography  it  is  necessary  to  indicate  on  the  map  that  wheat 
may  be  grown  there.  The  transition  area  oocnrs  at  an  altitude  of  800 
to  1000  feet,  near  the  jnnotion  of  the  Millstone  Grit  and  lower  Coal 
Measnrea.  The  Goal  Mfasnre  vallejs  are  wide,  with  gentle  slopes, 
rising  to  comparatively  low  watersheds;  these  conditions  are  favourable 
for  tbe  cnltivatiou  of  wheat,  as  onr  reoords  show,  np  to  the  watershed. 
Wetit  of  the  Holme  valley  tbe  transition  area  oocnrs  on  gentle  slopes  on 
the  Millstone  Grit,  e.g.  Honley  Moor.  It  is  noteworthy  that  this  tran- 
sition zone  0CCU18  on  or  about  the  rainfall  ling  of  30  inohes.  In  general 
aspect  the  vegetation  of  this  zone  is  poor  in  sfeoies,  and  has  more 
affinity  with  that  of  the  no-wheat  and  moor-edge  areas  than  with  the 
true  wheat  zone.  We  therefore  considered  it  advisable  to  represent  it 
as  shown  on  the  map.  In  a  more  detailed  survey,  using  maps  on  a 
larger  scale  and  taking  the  underlying  soils  into  consideration,  the 
vegetation  of  tbe  cultivated  farm  lands  would  be  better  represented 
by  further  subdivision.  Snch  a  survey  would  leqnire  careful  investi- 
gation, and  could  be  undertaken  ouly  by  those  having  access  to 
returns  of  crops,  such  as  are  furnished  at>nually  to  the  Board  of 
Agriculture. 

The  weeds  of  arable  land  are  chiefly  annuals,  many  of  which  also 
occur  in  gardens  or  other  freshly  turned  land.  The  greatest  variety 
of  weeds  is  found  at  low  altitudes  and  in  the  richer  land  of  the  wheat 
zone  i  with  increasing  altitude  many  of  the  species  ceaee  to  be  prominent 
weeds  and  become  casuals.  The  practice  of  using  seed  grain  imported 
from  a  new  district  aids  in  spreading  weeds,  hence  lowland  species 
may  be  recorded  occasionally  at  higher  altitudes  than  usual,  bat  they 
soon  die  out  unices  suited  to  the  locality.  A  list  of  eighty-four  weeds 
of  arable  land  in  Yorkshire,  when  arranged  according  to  the  altitndea 
given  by  Lees  (1888),  show  about  forty-four  occurring  above  the  wheat 
line ;  but  these  altitudes  are  tbe  range  of  the  species,  not 
as  a  weed,  which  is  generally  lower.  In  a  list  of  "  One  Enai  md  Y( 
shire  Weeds,"  compiled  by  us  for  tbe  Agricultural  Departmout  of 
Yorkshire  College,  sixty-three  are  oommon  weeds  of  arable  land 
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of  these  not  more  than  forty-two  oconr  above  the  wheat  line.     The 
following  is  a  short  list  of  oharaoteristic  speoies  : — 

Chiefly  in  Wheat  Zone.  j  In  Both  Zones. 

Papaver  RhcMiSy  L.  I  Bursa  Burta-pcutorU,  Web. 

Baphanus  Raphanistrum,  L.  j  Brasnea  SinapUirum^  Boiss. 

Vicla  arvensiSt  Murr.  i  Viola  tricolor^  L. 

Lychnis  Qithago,  Scop.  i  Stellaria  media,  Cyr. 

jEthusa  Cynapium,  h.  \  SpergtUa  arvenns,  L. 

Scandix  Pecten-VeneriSy  L.  Matrioaria  inodora,  L. 


McUricaria  ChamomiUa,  L. 
Chrysanthemum  segetum^  L. 
Sonchus  arvensis,  L. 
Chenopodinm  album,  h. 
Polygonum  Convolvuiu^,  h 


TussUago  Farfara,  L. 
Seneeio  vulgaris,  L. 
Sonchus  asper,  Hoffm. 
Atriplex  patula,  L. 
Polygonum  aviculare,  L. 
Euphofrhia  exigua,  L.  \  Euphorbia  Peplus,  L. 

Ora88'land. — A  large  proportion  of  the  farm-land  is  now  left  perma- 
nently as  grass,  but  almost  every  field  shows  the  ridges  and  farrows 
left  on  land  whioh  has  been  ploughed.  In  reclaiming  the  land  from 
moor  or  heath,  it  is  usual  to  enclose  and  plough  it,  and  after  taking  one 
or  more  crops  from  it,  to  sow  down  with  grasses.  Many  of  the  fields 
in  the  upper  zone  have  probably  only  been  once  ploughed,  but  generally 
the  land  has  been  broken  up  oftener.  The  grass-land  of  the  no-wheat 
zone  of  the  western  uplands  is,  as  a  rule,  poorly  cultivated.  The  mixed 
herbage  yields  one  crop  of  hay  each  summer,  and  is  then  grazed  till 
winter.  In  spring,  the  manure  from  stables  and  yards  is  distributed 
over  the  fields,  and  beyond  this,  little  manuring  takes  place.  On  some 
farms,  lime  is  applied  at  intervals  of  a  few  years,  and  on  this  soil,  con- 
sisting chiefly  of  sands  and  shales,  the  beneficial  result  on  the  herbage 
is  very  marked. 

In  the  eastern  lowland  part  of  the  map,  over  the  Coal  Measures, 
more  land  is  regularly  ploughed,  but  a  considerable  acreage  is  perma- 
nently grass.  Some  of  the  grass-fields  are  used  only  for  grazing :  others 
are  reserved  for  meadow  hay.  The  meadows  yield  one  or  two  crops  of 
hay  annually,  and  are  well  manured  to  encourage  the  larger  grasses. 
Sward-forming  grasses  are  preferred  on  the  pastures.  In  regard  to 
the  numerous  associates  of  the  grasses  which  together  make  up  the 
sward  of  a  pasture  or  meadow,  we  have  compared  their  range  of  dis- 
tribution, and  find  that  a  considerable  proportion  cease  at  about  600 
feet,  others  at  900  feet,  while  the  rest  ascend  to  altitudes  above 
1250  feet. 

The  pastures  and  meadows  overlying  the  Permian  limestone  have 
a  characteristic  vegetation.  In  early  summer  especially,  their  bright 
green  colour  contrasts  strongly  with  the  dull  green  of  pasture  on 
adjoining  formations.  The  constituents  of  the  Permian  vegetation  are 
reserved  for  Part  II,  of  this  survey. 


• 
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FROM  QUITO  TO  THE  AMAZON  VIA  THE  RIVER  NAPO. 

By   A.  HAMILTON   RICE,  B.A.,  F.R.G.S. 

On  August  12,  1901,  after  the  usual  delay  incidental  to  the  departure 
upon  every  journey  in  South  America,  either  for  small  distances  or  great, 
five  miserable  specimens  of  animals,  claimed  to  be  horses  and  mules,  two 
arrieros,  my  negro  servant  and  I  turned  our  backs  upon  Quito,  bound 
for  the  Indian  village  of  Papallacta,  two  days  distant.  Mr.  Soder- 
strom,  the  English  consul,  who  had  been  my  friend  and  benefactor 
in  every  possible  way  during  my  stay  in  Quito,  accompanied  us  out  of 
the  city  some  4  miles,  bidding  me  God-speed,  near  the  crumbling 
church  dedicated  to  the  Virgin  of  Guadeloupe,  which  marks  the  village 
of  Guapulo.  There  is  a  fair  road,  first  through  the  hills  and  then  upon 
the  open,  with  signs  on  all  sides  of  Cotopaxi*s  violence,  to  the  fever- 
infested  and  lifeless  village  of  Tnmbaco,  where  it  is  said  no  stranger 
can  pass  the  night  without  contracting  severe  fever ;  and  its  hygienic 
conditions  may  be  judged  iby  the  fact  that  its  enterprising  inhabitants 
let  their  dead  remain  unburied  for  days,  never  removing  them  from  the 
huts,  the  natural  decomposition  process  being  aided  by  flocks  of  the 
carrion  crow,  or  gallinazo,  so  called.  Here  some  change  of  beasts  was 
made,  and  the  number  increased  from  five  to  six,  as  the  road  was  reported 
to  be  in  bad  condition — bad  in  Ecuador  would  be  execrable,  if  not 
impassable,  elsewhere. 

The  trail  from  Tumbaco  is  a  sandy  one,  through  a  dreary  country  of 
a  monotonously  undulating  character,  with  a  stream  to  be  crossed  which 
reaches  the  flanks  of  the  animals.  About  sunset,  shortly  after  getting 
into  the  hills,  the  low  rambliug  buildings  of  the  hacienda  Itulcaohi 
appeared  in  view,  and  in  a  short  time  we  were  past  the  heavy  gateway, 
and  in  the  spacious  courtyard  the  Indian  retainers  in  a  leisurely  way 
helped  the  arrieros  to  unpack  the  loads,  while  a  tall,  big-limbed  young 
fellow  went  to  summon  the  master  in  charge.  He  soon  appeared,  a 
typical  Ecuadorian,  in  a  large,  high-pointed,  broad-rimmed  hat,  a 
serviceable  poncho,  wide  trousers,  and  big  spurs;  he  accorded  me 
a  hearty  welcome,  extending  both  hands  to  grasp  mine,  and  the  look 
of  cordiality  and  good  feeling  which  overspread  his  lean,  leathery,  and 
bronzed  countenance  more  than  made  up  for  the  words  he  wished  to 
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utter,  for  we  did  not  understand  each  other's  language.  Evidently 
Ituleaohi  is  experiencing  more  prosperity  under  the  sway  of  Senor  Don 
Jose  Madrid  than  it  did  at  the  period  when  Orton  described  his  night 
there.  A  splendid  feast  was  prepared  in  my  honour,  to  which  only 
Senor  Madrid  and  myself  sat  down,  eatiug  with  our  hats  on,  as  is  the 
custom,  and  served  by  several  Indian  women,  one  of  whom  had  her 
baby  strapped  to  her  back,  the  infant  sleeping  peacefully  meanwhile. 
In  addition  to  the  bottles  of  wine  with  which  the  table  was  loaded, 
bowls  of  delicious  milk  were  brought  in  answer  to  my  query  of 
"leche,"  proving  that  the  milk-producing  qualities  of  the  Ituleaohi 
herds  have  increased  in  proportion  with  the  general  prosperity.  One 
also  had  for  the  last  time  the  luxury  of  a  bed,  and  a  wash-basin  and  jug 
to  look  at,  presumably  for  ornament,  as  they  were  covered  with  dust, 
and  served  no  practical  use  for  ablution. 

We  made  a  fairly  early  start  the  next  morning,  with  the  whole 
household  assembled  to  see  us  off,  and  loaded  with  presents  of  wine  and 
food  from  the  hospitable  senor.  The  trail  began  abruptly  upward, 
rough  and  uneven.  Looking  back,  the  hacienda  with  its  innumerable 
cattle  lay  far  below  us.  The  day  at  first  promised  fine,  but  rain,  thick 
driving  mists,  and  a  cold  wind  succeeded  the  sunshine  as  we  ascended 
towards  the  summit.  The  trail  is  in  many  places  obliterated,  and  at 
times  difficult  for  the  ill-conditioned  beasts,  who  plainly  showed  signs 
of  weariness.  The  arrieros  were  indefatigable  in  their  efforts  to  drive 
them  up  the  steep  slopes,  persuading,  threatening  with  the  voice,  and 
lashing  with  stout-thong  whips  until  the  poor  animals*  exposed  sides 
and  hams  were  covered  with  weals  from  the  severe  and  continuous 
flogging.  Some  two  hours  after  noon  the  summit  was  crossed;  from 
here  to  Papallacta  it  is  a  steady  descent.  I  could  discover  no  signs  of 
a  trail,  simply  a  seemingly  endless  succession  of  bog  and  moras?,  in 
which  the  animals  wallowed  and  floundered,  or  slippery  slopes  down 
which  they  glissaded.  Some  held  their  feet,  others  went  like  grain- 
bags  down  a  shute.  Several  times  it  was  necessary  to  dismount  to  get 
across  the  mud-holes,  the  beasts  emerging  on  the  other  side  miserable 
objeots  covered  with  the  filthy  mud,  which  reached  above  their  hind- 
quarters. The  stamina  of  the  mules  was  in  marked  contrast  to  the 
horses,  decidedly  in  favour  of  the  mules.  They  were  stronger  in  bear- 
ing weight,  their  endurance  greater,  their  intelligence  and  willingness 
far  more  exemplified,  nor  did  their  small  hoofs  and  legs  sink  so  deep 
into  the  mire.  Several  times  the  horses  fell  and  wearied  themselves 
further,  in  their  weakened  condition,  by  their  ineffectual  attempts  to 
regain  their  feet. 

Papallacta  was  reached  about  5  p.m.,  a  hamlet  of  some  twenty-five 
or  thirty  huts  situated  in  the  bottom  of  a  deep  bowl-shaped  valley, 
which  accounts  for  the  gloom  which  oppresses  one.  The  yapping  of 
a  dog  was  the  only  sign  of  life  as  we  wound  our  way  past  the  shaoks  to 
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the  governor-general's  palace,  a  substantial  edifice  of  the  hut  order 
consisting  of  a  stout  frame  of  logs,  with  a  finish  of  mnd-plastering  and 
a  thatched  roof.  The  governor,  attired  in  a  pair  of  drawers  reaching 
halfway  down  his  thighs  and  a  ragged  poncho,  received  me  affably, 
making  his  house  over  to  me  for  the  time  being,  with  the  exception  of 
a  small  portion  of  one  end  reserved  for  his  family.  The  furnishing  of 
the  house  further  proclaimed  him  a  man  of  simple  tastes.  Three  stones 
on  the  ground,  between  which  a  fire  was  built,  constituted  the  fire- 
place and  stove ;  one  iron  and  twice  as  many  copper  pots,  several 
trenchers,  bowls,  and  spoons  hewn  from  wood,  with  two  flat  stones  of 
unequal  size  for  grinding  corn,  a  primitive  mill  which  was  being 
industriously  worked  by  a  dusky  young  woman,  completed  the  culinary 
articles.  Several  logs  of  varying  circumference,  over  which  was  thrown 
a  skin,  as  bed,  and  a  round  hollowed  piece  of  board  with  three  legs  of 
unequal  length,  like  an  uneven  milking-stool,  made  up  the  luxuries  of 
furniture. 

The  Papallaotans  are  a  very  short  people  :  many  of  the  men  do  not 
stand  5  feet  high,  and  the  women  considerably  less ;  4  feet  would  be 
a  good  height,  and  a  few  inches  under  this  is  common.  The  men 
are  thick-set,  with  enormous  development  of  calf  and  thigh  muscles, 
slender  wrists  and  small  hands,  thick  ankles  and  large  triangular- 
shaped  feet.  The  women  are  slender,  ill-nourished  and  wizened,  though 
some  of  the  younger  females  possessed  good  features  and  comely  coun- 
tenances. Their  dress  consists  in  most  cases  of  a  strip  of  blue  lienza 
cloth  fastened  round  the  loins,  reaching  to  the  knees,  and  necklaces 
made  from  old  Spanish  coins,  with  drilled  holes  and  a  cord  passed 
through.  The  men  in  most  cases,  in  addition  to  the  loin-cloth,  carry  a 
poncho.  The  hair  of  both  sexes  is  straight,  black,  coarse,  and  the  skin 
a  decided  brown.  The  male  skull  is  relatively  and  actually  large, 
prognathism  not  marked.  In  the  normal  human  being  the  femur  is 
the  longest  bone  in  the  body,  but  in  several  of  the  males  whom  I 
measured,  taking  the  great  trochanter  of  the  femur  and  measuring  to 
the  external  condyle,  and  making  allowance  for  the  difference  between 
tuberosity  and  head,  then  measuring  tibia  from  internal  condyle  to 
internal  malleolus,  the  tibia  was  a  trifle  the  longer.* 

On  the  morning  following  my  arrival,  long  before  daylight,  the 
accommodating  governor-general  was  astir,  asking  for  a  few  centavos 
that  he  might  obtain  for  me  some  eggs  and  milk  for  breakfast.  After 
an  early  meal,  a  much-wizened  female  appeared  with  a  gift  of  fruit. 
Small  and  round,  it  resembled  externally  a  miniature  orange ;  inside  it 


*  It  is  remarkable  that  here,  in  the  north-east  corner  of  Ecuador,  a  people  exists 
similarly  proportioned  to  the  Aymara  race  living  on  the  Titicaca  tableland,  of  whom 
David  Forbes,  in  his  *■  Aymara  Indians,"  says,  **  Instead  of  the  thigh  being,  as  in  all 
other  kuown  nations,  longer  than  the  leg,  it  would  appear  to  be,  on  the  contrary, 
slightly  shorter." 
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was  of  a  soft  pulpy  oonsistenoy,  with  a  tremendous  number  of  seeds.  The 
native  way  of  eating  appeared  the  most  praotioal — to  bite  out  a  pieoe  of 
the  skin,  devouring  the  contents  muoh  in  the  same  way  as  a  small  boy 
sucks  an  orange. 

The  woman  was  followed  by  two  of  the  three  principal  magistrates 
of  the  village,  termed  judges,  one  municipal  and  the  other  a  one-eyed 
individual  styled  "  the  judicial,"  so  my  host  informed  my  negro  servant 
Tine,  who  performed  the  very  important  office  of  interpreter,  speaking 
both  Spanish  and  English  fluently.  The  judges  gravely  shook  hands 
with  me,  adding  something  in  Quichua.  To  the  governor-general,  who 
understood  Spanish,  but  could  not  read,  Tine,  in  an  impressive  voice 
befitting  the  solemnity  of  the  occasion,  read  the  government  documents 
which  Senor  Moncayo,  Secretary  of  the  Interior,  had  given  me  before 
I  left  Quito.  The  governor  listened  with  rapt  attention,  interrupting 
only  to  put  into  Quichua,  so  that  the  others  might  comprehend  its 
import.  The  men  who  were  to  be  my  porters  began  to  arrive  one  by 
one.  Each  received  five  sucres  (roughly  about  ten  shillings)  in  small 
silver  pieces,  the  usual  price  as  named  in  the  document  I  brought  for 
performing  the  journey  from  Papallacta  to  Archidona.  Each  portion 
was  gravely  counted  out  and  handed  over  by  the  governor.  Before 
leaving  Guayaquil  I  provided  myself  with  £15,  in  coin  of  ten  and 
five  centavos  value,  which  I  found  very  useful  in  the  interior,  the 
natives  having  a  decided  liking  for  it,  utterly  disdaining  the  paper 
money. 

The  business  transaction  took  up  most  of  the  day,  becoming  a  tovm 
meeting,  all  the  women  and  children  assembling  to  listen  and  have  a 
word.  First  it  was  declared  by  all  impossible  to  start  for  two  days, 
but  when  the  chicha,  which  had  been  brought  from  Quito,  was  circu- 
lated freely,  and  a  jack-knife  apiece  ofifered  to  the  men  as  an  extra 
inducement,  they  decided  to  go  on  the  morrow.  Each  man  selected  the 
articles  which  were  to  make  up  his  pack,  the  customary  weight  for  a 
peon  being  three  arrobas,  or  75  lbs. 

Next  morning  the  governor's  house  presented  a  scene  of  bustle, 
women  helping  their  husbands  do  up  their  packs,  or  drawing  them 
aside  for  farewell  messages  and  last  words.  Each  peon  carried  a  strong 
stiff  rod  of  6  feet  length,  packs  fastened  to  their  backs  by  means  of 
portage  straps  made  of  strong  strips  of  bark — one  carried  across  the 
forehead,  a  second  passed  over  the  arms  and  around  the  chest.  Some 
used  a  form  of  wicker  basket  lined  with  big  green  leaves,  designed  to 
keep  the  food  and  other  perishable  articles  dry. 

The  one-eyed  judge,  with  considerable  manner,  escorted  me  to  the 
small  meadow  behind  the  governor's  house,  where  the  Archidona  trail 
begins ;  the  peons,  following,  gathered  in  a  circle,  drove  their  staffs  into 
the  ground,  at  which  the  women  set  up  a  wail,  the  men  giving  a  weird 
chant-like  answer.     Felipe,  the  leader,  was  an  intelligent  man,  with 
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whom  farther  aoquaintance  bred  respeot  and  admiration.  The  gOTemor 
at  the  last  moment  decided  to  go  as  far  as  Baeza,  the  present  of  a 
flannel  shirt  and  an  old  saddle  influencing  him  much  in  my  favour. 
A  mere  slip  of  a  girl  accompanied  the  men,  bearing  on  her  back  a  load 
of  35  lbs. 

The  trail  strikes  immediately  into  the  forest,  and  is  a  muddy, 
slippery,  uneven  one  from  the  very  first.  It  leads  in  an  easterly  direc- 
tion along  the  left  bank  of  a  stream,  into  whose  waters  we  were  forced 
from  time  to  time  on  account  of  the  impenetrable  denseness  of  the 
thicket  growth.  In  the  course  of  the  day's  journey,  eight  Indians 
from  Archidona  glided  silently  past,  more  after  the  manner  of  spectres 
than  human  beings,  disappearing  in  the  forest  gloom  as  suddenly  as 
they  had  come.  They  were  of  taller  stature,  more  slender  build,  more 
lithe  action  and  graceful  movement  than  the  Papallactans,  destitute  of 
all  covering  except  a  narrow  breech-clout,  their  long  black  hair  falling 
down  upon  their  shoulders,  whereas  the  Papallacta  men  wore  theirs 
cropped  short.  From  time  to  time  the  human  train  halted  for  a  respite, 
flfty  minutes  to  an  hour  being  the  stretch  a  peon  could  go  with 
from  60  to  75  lbs.  upon  his  back  without  stopping  for  rest,  food, 
or  drink,  over  one  of  the  roughest,  hardest  routes  of  the  world,  a 
passage  through  which  man  forces  himself,  combating  at  every  turn 
all  obstacles  that  it  seems  possible  Nature  can  throw  in  the  way  of  his 
advance.  Camp  was  struck  at  four  o'clock,  advantage  being  taken  of 
a  previously  erected  palm-leaf  roofed  shelter,  a  simple  construction 
which  any  Indian  erects  in  a  few  minutes — two  forked  poles  placed 
upright,  with  a  connecting  ridge  pole,  against  which  a  number  of  sticks 
are  leaned ;  over  these  they  dexterously  weave  a  waterproof  roof  of  big 
palm  leaves  as  protection  against  the  almost  inevitable  nightly  shower* 
An  animal  was  brought  in  a  little  smaller  than  a  badger.  Felipe  called 
it  a  wild  guinea-pig.  Everything  was  devoured  (hestia  feemenei  generis 
fuit  et  gravidas)^  and  all  with  a  rapaciousness  which  left  no  doubt  in 
one's  mind  as  to  their  appreciation  of  such  delicacies.  The  beast  was 
caught  in  a  trap  of  simple  contrivance. 

Early  next  morning  saw  the  departure  of  the  little  girl  back  to 
Papallacta,  a  pack  of  large  wooden  trenchers  strapped  to  her  back — 
freight  which  had  been  waiting  at  this  spot  for  transportation  for  some 
time — and  our  advance  along  a  path  more  difficult  than  the  first  day. 
We  still  clung  to  the  left  bank  of  the  stream,  known  as  the  Maspa, 
the  trail  ascending  and  descending  along  the  steep  sides  of  densely 
wooded  hills,  down  whose  slopes  innumerable  water-threads  trickled, 
making  the  path  treacherously  slippery  with  a  slimy  mud.  The 
raucous  cataracts  falling  over  clifis  washed  portions  of  the  path  away, 
leaving  no  foothold,  yet  the  manner  in  which  the  Indians  threaded, 
picked,  fought  their  way,  cumbered  as  they  were  with  their  heavy 
packs,  excited  deepest    admiration.     At  one  point  for  some  distance 
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landslides  obliterate  the  path ;  the  bank  formed  is  excessiyely  steep, 
composed  of  loose  rolling  stones  and  scree.  With  each  foothold  the  mass 
gives  way,  rolling  and  tnmbling  down  into  the  whirlpools  and  eddies 
of  the  swift,  roaring  river  beneath. 

At  2  p.m.  an  Indian  hut  in  a  little  clearing  was  reached ;  at  the  same 
time  four  Archidona  Indians  glided  past  in  their  noiseless  adder-like 
fashion.  At  this  spot,  to  which  Orton  ascribes  the  name  Pachamama, 
the  night  was  passed,  one  uncomfortable  for  me  on  account  of  the 
unusual  interest  my  head  and  body  proved  to  the  innumerable  guinea- 
pigs  which  infested  the  dwelling,  literally  swarming  over  the  floor  and 
my  bed  of  rushes.  The  governor  decided  suddenly  he  would  not 
proceed  to  Baeza,  and  two  others  of  the  peons  having  become  in  a 
certain  degree  adynamic,  the  governor  procured  for  me  three  fresh 
peons,  who  put  in  an  appearance  in  the  morning,  accompanied  by  a 
most  cowed,  miserable,  mangy,  yellow  dog.  Of  all  who  had  a  hard 
time  on  the  journey,  the  dog's  lot  was  certainly  the  worst,  half 
drowned  in  the  rivers,  starved,  lacerated,  at  times  in  imminent  danger 
of  losing  its  life  in  the  mud ;  it  was  still,  however,  in  the  bedraggled 
procession  which  five  days  later  straggled  into  Archidona.  The  third 
day  the  paths  continued  the  same  for  six  hours,  rough  or  mud  sloughs, 
and,  the  hillsides  being  steep,  one's  left  leg  was  always  at  a  greater 
elevation  than  the  right ;  all  efforts  to  keep  an  equilibrium  were  un- 
availing, every  few  yards  meaning  a  fall — great  clods  of  mud  adhered 
to  one*s  boots,  greasing  them  in  a  treacherous  manner,  upsetting  the 
negro  and  myself  again  and  again.  The  Indians  in  their  bare  feet 
fared  decidedly  better. 

By  two  o'clock  a  bridge  of  the  cantilever  type  was  reached,  a  rude 
though  ingenious  feat  of  engineering,  consisting  of  three  very  long  logs 
lashed  together,  and  of  these  there  are  three  parts.  The  two  pieces 
which  extend  from  either  shore  to  support  the  midstream  portion  are 
held  in  position  by  the  weight  of  a  huge  pile  of  rocks  in  such  a  manner 
that  the  logs  are  elevated  at  a  steep  angle,  the  central  portion  of  the 
bridge  being  considerably  raised  above  the  river.  The  bridge  sways 
and  swings  in  anything  but  a  reassuring  way,  and  only  one  man  may 
cross  at  a  time,  a  slip  or  any  other  accident  meaning  certain  death, 
for  none  but  a  lunatic  could  ever  have  hope  of  being  saved,  once  hurled 
into  the  mad  rush  of  the  rapids  and  boiling  cauldrons  of  whirlpools 
which  now  characterized  the  stream.  It  rushes  along  with  terrific 
force,  undermining  the  hills  on  either  side,  and  before  reaching  the 
bridge,  on  the  left  bank  is  the  result  of  what  has  been  a  very  severe 
and  extensive  landslip,  awful  now  to  behold  in  its  quiescent  devastation. 
Huge  masses  of  dSbrisy  great  rock,  enormous  trunks  of  trees  twisted 
inextricably,  torn,  rent  asunder,  and  piled  high  in  the  most  distorted 
and  contorted  manner,  forming  a  barrier  passable  only  by  the  generous 
use  of  machetes.     In  the  upturned  soil  a  dwarf  vegetation  in  some 
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places  fights  for  a  place,  and  hundreds  of  turbulent  little  streams  run 
down  the  slopes,  but  these  signs  of  growth  and  activity  fail  utterly  to 
shake  off  the  awed  feelings  created  by  so  eerie  a  scene  of  violence  and 
desolation. 

After  crossing  the  bridge,  it  is  a  two  hours'  hard  pull,  the  greater 
part  up  a  steep  hill,  with  every  step  one's  feet  seeming  to  go  a  bit 
deeper  in  the  black  soft  mud  before  Baeza  is  reached.  This  settlement 
consists  of  a  few  huts  inhabited  by  Indians,  at  the  largest  of  which  it 
is  customary  for  the  traveller  to  accept  hospitality,  such  as  it  is.  Baeza 
seems  wrongly  located  on  Wolfs  map  of  the  Oriente.  He  has  placed 
it  to  the  north-east  of  Pepallacta,  yet  the  trail  from  thence  runs  east, 
varying  sometimes  to  a  southerly  direction.  Or  ton  has  done  the  same ; 
I  do  not  think  it  is  so  far  north.  From  Baeza  the  trail  ascends  sti'aight 
up  the  side  of  a  hill,  from  the  summit  of  which  the  first  expansive  view 
is  obtained  of  the  forest-covered  mountains  to  the  east,  north,  and 
south.  Tbey  run  in  no  regular  series,  but  are  closely  packed,  and 
none  rises  above  timber  line. 

Descending  the  southern  slope,  the  really  bad  part  of  the  trail 
oommences — endless  successions  of  swamps;  one  is  plunged  over 
knee-deep  in  the  bog  earth  and  slimy  filth  of  ooze-like  mud,  whoso 
monotony  is  varied  by  pools  of  stagnant,  foul-smelling  water,  into 
which  I  went  twice  waist-deep  in  the  vain  endeavour  to  keep  my 
balance  on  the  narrow  sunken  logs,  which  in  some  places  are  sub- 
merged, serving  as  extra  difiSculties  to  overcome.  There  is  no  possi- 
bility of  getting  round  the  mud-holes  and  sloughs  by  dStaurs  or  flank 
movements,  the  forest  being  dense  and  overgrown  with  such  im- 
penetrable vegetation  as  to  successfully  defy  attempts  of  any  sort. 
From  many  of  the  tree-trunks  project  sharp,  needle- like  spines,  which 
tear  any  clothing  they  may  happen  to  catch,  and  lacerate  the  hands  of 
those  unfortunates  whose  minds,  for  the  moment  forgetful,  worried, 
and  exhausted  by  the  miry  sea  of  perplexities  and  difficulties,  in- 
stinctively reach  out  to  grasp  the  trunks  in  order  to  save  themselves. 
This  sort  of  thing  lasts  for  two  days ;  then  the  trail  improves  slightly 
again.  It  is  discouraging,  heartrending,  suffering  work;  through  it 
all  one  wonders  how  the  peons  ever  got  on,  burdened  with  their  heavy 
packs,  pitiful  specimens  of  humanity,  with  their  stertorous  breathing, 
bodies  and  limbs  smeared  and  bedaubed  with  mud.  Bain  fell  at 
frequent  intervals,  contributing  to  the  general  gloom. 

Late  in  the  day  the  Cosanga  river  was  reached ;  camp  was  made  on 
the  left  bank.  Next  morning  we  continued  up  the  left  bank  for  three 
hours,  wading  innumerable  brooks,  and  following  the  devious  windings 
to  a  spot  where  the  river  may  be  most  easily  forded.  One  Indian,  the 
sturdiest  of  them  all,  was  bowled  over  in  the  current,  and  of  course  it 
must  needs  be  he  who  carried  the  camera;  fortunately,  not  much 
damage  was  done.     From  here,  for  two  hours,  comes  the  worst  stretch 
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of  the  whole  journey,  then  the  ascent  of  the  Guacanayo  ridge,  whose 
sides  and  summit  are  olothed  with  a  dense  growth  of  timber,  except 
where  destructive  landslides  interrupt  the  wooded  continuity.  At 
times  the  summit  is  reported  to  be  buried  in  snow,  waist-deep,  when 
progress,  of  necessity,  becomes  delayed.  In  the  descent,  the  path 
is  literally  tunnelled  in  places,  gouged  out  by  mountain  torrents  and 
roofed  in  by  fallen  trees.  The  hard  rains  rendered  any  fire  impossible, 
and  clothes  and  boots,  mud-soaked  and  drenched,  remained  in  that 
condition  till  Archidona  was  reached  the  afternoon  of  the  seventh  day. 

On  the  sixth  day  we  met  eight  Indians  coming  from  Archidona, 
from  one  of  whom  I  obtained  three  lemons  and  a  plantain,  great 
delicacies  after  a  diet  of  chocolate  and  barley-meal  water.  By  noon 
we  reached  and  crossed  the  Cochachimbamba,  not  without  some  diffi* 
culty,  for  while  the  river  is  much  narrower  than  the  Cosanga,  it  is 
deeper,  the  bottom  more  treacherous,  and  the  current  very  swift.  A 
change  in  the  size  and  luxuriance  of  vegetable  life  begins  to  assert 
itself;  tall  trees  rear  themselves  proudly  above  the  rank  profusion 
of  tropical  plants,  beautiful  in  outline  and  grace  of  conformation  when 
not  disguised  by  the  reticulated,  inextricable  substance  of  countless 
vines  and  spar-like  lianas. 

For  the  last  10  miles  before  Archidona  is  reached  the  path  becomes 
uncomfortably  narrow,  the  slippery  yellow  mud  forming  no  foothold, 
and  it  is  with  a  sigh  of  relief  that  the  cane  and  banana  groves  are 
beheld,  and  the  sense  of  having  at  last  arrived  is  experienced.  The 
governor-general,  Senor  Zapata,  the  chief  executive  of  the  Oriente, 
came  to  meet  me  and  escort  me  to  the  Government  House,  a  ramshackle 
affair  of  split  bamboo,  where  he  and  several  of  the  other  government 
officials  reside.  Our  arrival  occasioned  a  momentary  excitement,  and 
the  entire  white  population,  consisting  of  some  dozen  men,  officials 
and  traders,  came  running  over  to  see  who  it  might  be.  None  of  them 
knew  a  word  of  English.  The  peons  were  immediately  taken  in 
charge  by  friends,  and  the  yells  and  shouts  of  the  drunken  orgy 
held  in  their  honour  lasted  till  far  into  the  night.  Under  the 
administration  of  President  Alfaro,  some  radical  changes  have  been 
effected,  one  of  which  has  been  the  banishment  of  the  Jesuits  from  the 
Oriente,  and  their  authority  in  regard  to  the  religious  welfare  of  the 
Indians  invested  with  the  governor.  Zapata,  a  young  man  of  some 
energy,  has  gone  so  far  as  to  build  a  church  of  the  corral  order  of 
architecture,  but  just  how  and  at  what  time  use  shall  be  made  of  it 
is  not  as  yet  decided ;  on  Sunday  mornings,  when  the  full  popula- 
tion of  Archidona  assemble  500  strong,  they  are  put  to  work  clear- 
ing land  which  Zapata  is  anxious  to  bring  under  cultivation ;  and  the 
regular  thing  in  the  sabbath  afternoon  is  to  get  as  drunk  as  possible. 

Concerning  the  natives,  the  men  are  tall,  some  6  feet,  well 
proportioned,  and  very  muscular;   several  resembled   the  Greek  idea 
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of  phyeical  beauty  as  regards  torso  and  limbs.  They  wear  the  hair 
long,  completely  covering  the  ears  and  clipped  off  sqnare  over  the 
forehead,  which  gives  them  a  wild  appearance.  They  paint  their  faces 
with  a  red  pigmtot,  the  prevailing  style  being  three  lines  drawn 
obliquely  from  a  point  just  below  the  inner  oanthns  across  the  cheeks, 
sometimes  a  line  carried  over  the  nose,  and  the  grotesque  effect  farther 
elaborated  by  a  great  daub  all  around  the  mouth.  There  is  consider- 
able variation,  however,  among  them  as  regards  physical  type,  for  in 
addition  to  the  aforementioned  are  those  of  a  slender,  lithe  build, 
others  of  a  burly  appearance,  rendered  so  by  marked  enlargement  of 
the  abdomen ;  especially  was  the  protruding  belly  noticeable  among 
all  the  very  young  children  I  saw  on  the  Napo.  It  is  said  they  swell 
themselves  up  by  eating  earth,  which  all  the  Indian  children  do. 
Some  of  the  men's  faces  and  bodies  were  covered  with  melasmic  spots, 
varying  from  the  size  of  a  shilling  piece  to  splashes.  The  women  for 
the  most  part  are  small,  round-shouldered,  shy  creatures ;  from  their 
demeanour  and  general  actions  there  would  be  no  hesitation  in  as- 
suming they  occupied  an  inferior  position.  At  meals  they  serve  the 
men,  afterwards  eating  what  may  remain.  Both  sexes  have  a  fondness 
for  necklaces  composed  of  small  glass  beads,  and  some,  of  an  assthetic 
turn,  make  for  themselves  neck-bands  of  ingenious  and  pretty  design. 
Some  of  the  male  dandies  had  sticks  of  bamboo  inserted  into  their  ears, 
protruding  upward  and  out  beyond  their  faces  for  some  inches.  The 
colour  of  these  individuals  is  not  a  dark  red,  as  Orton  states,  but  a 
brown  hue. 

There  has  been  in  some  men's  minds  the  idea  that  the  native  of 
South  America  was  of  the  stock,  or  closely  allied  to  the  race  or  family, 
of  which  the  Japanese  and  Filipino  form  a  part.  It  is  claimed  that, 
in  the  very  young  of  these,  two  pigmentation  spots  are  to  be  seen 
in  the  lumbar  region  on  either  side  of  the  spine,  which,  however,  dis- 
appear in  the  course  of  months  or  a  few  years  after  birth.  Carefally 
examining  every  infant  of  from  a  few  hours  to  two  years  of  age  that 
could  be  found  from  Guayaquil  to  the  Amazon,  in  every  case  there 
was  not  the  slightest  trace  of  such  markings  to  be  found. 

My  idea,  formed  from  reading  Orton,  of  the  apathy  and  laconidsm 
of  the  Napo  aborigines  was  rudely  dispelled  by  a  tremendous  row  and 
wordy  warfare  which  took  place  on  an  early  Sunday  afternoon  between 
the  governor  and  several  Indians.  Any  doubts  as  to  whether  these 
Indians  are  capable  of  speaking  long  sentences  were  completely  dis- 
pelled, and  they  showed  themselves  capable  of  powerful  and  forcible 
argument,  intonating  in  a  loud,  stammering,  guttural  way.  They  also 
at  times  exhibited  great  curiosity,*  a  camera,  a  watch,  or  a  gun  exciting 

*  Every  one  in  Archidona  is  ouriouB.  The  whites  would  never  let  me  dress  alone 
and  daily  rummaged  throngh  my  packs  and  effects,  being  ably  seconded  by  the  Indians, 
Any  attempt  to  do  writing  was  entirely  futile. 
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intense  interest.  They  do  a  little  hunting,  more  fishing  (fishing  is 
done  in  every  ease  by  very  skilfully  weaved,  neatly  executed  nets), 
and  considerable  drinking,  women  being  the  drudges  who  perform  the 
work.  A  sitting  posture  as  known  to  us  they  never  indulge  in,  but 
invariably  squat  upon  their  haunches.  The  chiefs  carry  long  silver- 
headed  canes  and  wear  red  caps  and  little  red  coats,  which,  with 
their  loin-cloths,  complete  the  sum  total  of  wearing  apparel.  The 
principal  duty  of  these  notables  seems  to  be  directed  toward  large 
consamption  of  chicha  and  to  remain  in  a  chronic  state  of  bibulous 
conviviality. 

From  Archidona  to  Napo  it  is  six  hours  over  a  good  trail,  with  two 
rivers  to  ford.  The  Jesuit  church  is  in  ruins,  and  there  is  an  air  of 
deeertion  about  the  place,  most  of  the  Indians  having  migrated  else- 
where.  It  is  here  that  one  George  Edwards,  an  American,  interestingly 
mentioned  by  Orton,  was  foully  murdered  in  1896,  concerning  whoae 
death  no  action  was  ever  taken.  Edwards,  soon  after  the  American 
Civil  War,  went  to  Ecuador  and  settled  in  the  wilderness.  He  was 
held  in  high  esteem  by  the  Indians  for  his  fair-mindedness,  honour- 
able dealings,  and  upright  qualities  To  within  a  few  months  of  his 
death  he  had  the  companionship  of  a  dog,  but  that  friend  dying,  and 
the  old  man  realizing  that  his  years  were  telling  on  him,  had  deter- 
mined to  leave  the  wilderness  which  had  been  his  home  for  so  long 
and  return  to  his  native  New  England.  Voluntarily  he  had  resigned 
himself  to  this  isolated  spot,  wore  his  hair  hanging  long  upon  his 
shoulders,  and  surrounded  by  his  pets,  tamed  animals  and  birds  from 
the  forest,  he  existed  in  true  Crusoe  style.  Reports  had  been 
brought  across  the  mountains  by  Indians  concerning  the  hoard  of 
gold  Edwards  had  accumulated  in  his  twenty-five  years  of  residence, 
and  vague  rumours  along  the  coast  from  Guayaquil  to  Panama  reached 
the  ears  of  two  Portuguese.  One  of  these,  a  stranger  to  residents 
of  Quito,  penetrated  into  the  Oriente,  shortly  returning  to  the  coast 
to  join  his  companion,  and  upon  him  is  supposed  to  rest  the  guilt,  the 
double  crime  of  argon  and  murder.  The  charred  ruins  of  Edwards's 
house,  a  little  removed  from  Napo  village,  serve  to  distinguish  it 
from  the  others  wrecked  through  rottenness  and  decay.  The  hlaneo^ 
or  trader  or  judge,  who  was  to  get  me  Indians,  spent  several  days  in 
fruitless  search  before  he  obtained  for  me  three  villainous-looking, 
under-sized  creatures,  who  were  to  accompany  me  four  hours  down  the 
river  to  a  village  where  others  could  be  obtained.  I  purchased  from  the 
judge  a  heavy,  narrow  dugout,  30  feet  long,  and  without  regret  bade 
adieu  to  the  tumbledown  shelter,  whose  sole  dignity  consisted  in  its 
name,  Government  House,  the  only  possible  place  of  lodging.  I  paid 
my  Indians,  in  advance,  two  yards  apiece  of  lienzo  cloth,  as  is  always 
customary  in  the  country,  though  it  is  well  not  to  pay  too  long 
in  advance    in   Archidona;    I    paid  them    the    day  before    for    the 
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portaging  to  be  done  to  Napo ;  they  immediately  inyested  their  wealth 
in  chicha^  and  at  the  appointed  time  of  starting  some  were  nowhere 
to  be  found,  and  the  others  in  so  advanced  a  state  of  intoxication  as  to 
be  entirely  useless. 

Very  soon  after  leaving  Napo  the  first  rapids  are  enoonntered,  of  a 
series  which  succeed  each  other  in  rapid  succession  for  the  next  100 
miles.  The  banks  of  the  river  here  are  high  and  precipitous,  and 
present  the  appearance  of  having  been  cut  out  by  the  stream ;  the  bed 
is  filled  with  rock  of  every  size.  Napo  is  a  village  of  erratic  existence, 
most  of  whose  bamboo  structures,  including  church  and  ramshackle 
Government  House,  are  in  ruins.  Here  the  navigable  part  of  the  Napo 
for  canoes  begins.  The  river  is  narrow  and  swift  of  current,  with 
many  short,  smooth  reaches  graded  out  of  the  weaker  structure  of  land 
formation  which  seems  to  exist  with  more  or  less  regularity  between 
the  harder,  stronger  rock  substance  over  which  the  river  rushes, 
forming  savage  rapids  and  furious  cataracts  down  the  steep  slopes  in 
its  process  of  wearing  back.  From  Napo  to  the  Coca  river,  the  stream 
is  of  a  torrential  character,  bordered  by  high  banks  from  which  much 
coarse  waste  is  received,  giving  rise  to  the  formation  of  alluvial  fans, 
which  seem  to  impart  to  the  river  a  tortuous  course,  or  serve  at 
other  times  to  form  the  rapids  of  the  more  moderate  slopes,  choked 
with  great  tree-trunks  and  huge  boulders,  which  add  an  embarrassing 
element  to  a  most  precarious  navigation. 

With  competent  Indians  and  good  fortune,  two  days  are  consumed 
from  Napo  to  Coca.  Trouble  began  almost  immediately  with  the  first 
lot  of  Indians.  Instead  of  getting  others  as  previously  agreed,  an 
attempt  to  leave  peremptorily  was  tried.  Failing  this,  and  compelled 
by  the  persuasion  of  firearms,  at  the  end  of  three  hours  a  new  lot  was 
obtained,  escorted  to  the  beach  by  the  entire  village.  Not  for  long, 
however,  for  the  same  night  they  deserted  to  a  man,  or  rather  boy,  for 
they  seemed  youths,  one  a  mere  child,  but  all  very  skilful  in  handling 
a  canoe.  They  slipped  away  in  the  darkness,  and  the  following  day 
found  me  marooned  in  the  forsaken  village  of  Aguano.  From  here  the 
descent  was  continued  blindly  and  clumsily. 

The  river  between  the  rapids  seemed  to  consist  of  but  two  things, 
stagnant  cul-de-sacs,  or  side  channels  always  running  into  a  bigger  one 
at  right  angles,  forming  maelstrom-like  pools,  into  which  the  canoe  was 
hurled  and  thrown  against  and  over  the  great  snags  of  trees  with 
which  the  river  is  filled.  The  numerous  shifting  channels  are  due  to 
the  formation  of  bars  and  islands  of  temporary  existence  owing  to 
the  narrow,  steep  flood  plain.  Each  day  of  travel  here  was  one  of 
mishap,  upset,  physical  injury,  and  worry.  By  the  middle  of  the 
fourth  day  a  spot  known  as  Berna,  two  hours  above  the  mouth  of  the 
Coca,  was  reached.  It  was  named  by  a  Swiss,  who  built  himself  a 
zinc  roofed  house  of  tropical  requirements  and  modest  dimensions  ;^his 
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suooessor,  a  handsome  young  Italian,  received  me  in  a  most  kind  and 
hospitable  manner. 

A  short  distance  aboTC  Bema  is  the  fall-line  of  the  last  rapids,  the 
demarcation  between  the  steeper  slopes  of  older  land  of  rock-formation 
to  the  weaker  strata  of  the  plain,  for  from  this  point  the  country  is  of 
the  nature  of  a  broad  coastal  plain  of  swampy  formation,  and  heayily 
forested  with  a  tropical  growth.  The  fall-line  is  of  interest  from  a 
historical  point  of  view,  as  it  must  have  been  below  this  tbat  Pizarro 
effected  the  construction  of  the  brigantine.  Santa  Rosa  is  claimed  by 
some  as  the  spot,  a  Tillage  80  miles  below  Napo  village,  and  of  very 
uncertain  existence,  for  at  times  it  flourishes,  at  other  ceases  to  be. 
Above  and  below  is  impassable  water  for  anything  but  a  canoe ;  hence 
the  most  probable  spot  is  the  junction  of  the  Napo  and  Coca  rivers, 
or  somewhere  below. 

From  Coca  to  the  Amazons  the  Napo  flows  through  the  flat,  forested, 
swampy  country  in  a  series  of  great  smooth  curves  or  meanders,  the 
outer  plastic  banks  being  continually  out  away,  involving  destruction 
of  trees,  with  the  wrecks  of  which  the  river  is  at  all  times  plentifully 
supplied,  while  the  inner  banks  are  filled  to  flood-level  with  sand  or 
fine  silted  gravel,  offering  oftentimes  capital  beaches  for  camping  and 
generous  supplies  of  driftwood.  The  innumerable  lakes  bordering 
each  side  of  the  river  open  into  the  stream  by  sluggish  little  channels 
known  as  "  ccches,"  and  the  whole  country  is  a  rete  mirahile  of  water- 
courses. 

At  Bema  a  rest  was  made  to  allow  my  feet  to  recover  from  inflam- 
mation from  merigui  flies  and  sloughing  abscesses,  left  as  reminders  of 
the  mountain  journey,  and  the  negro  to  recuperate  from  a  rupture  as 
best  he  could.  On  the  5th  of  September,  in  company  with  Eoggerani,  a 
dozen  canoes,  and  some  forty  Indians,  all  on  a  long  expedition  of  a  year 
to  the  Tiputini  for  rubber,  progress  down  the  river  was  resumed. 
On  the  eve  of  the  departure  from  Berna,  a  grand  farewell  feast  or 
debauch  was  indulged  in,  consisting  in  an  enormous  consumption  of 
cAtcAa,  the  beating  of  drums,  straggling  processions,  during  the 
mancBuvres  of  which  flaming  torches  of  cane  were  held  aloft,  lighting 
up  and  intensifying  the  weird  scene.  As  morning  approached  the 
shrieking  choruses  gave  way  to  single  voices  occasionally  giving  vent 
to  wild,  unearthly  howls,  which  gradually  died  away.  At  the  final 
leave-taking  each  squaw  was  presented  by  Boggerani  with  a  nickel- 
plated  spoon  or  a  bauble  to  please  her  vanity,  and  gathering  in  groups 
upon  the  shore,  with  wails  and  lamentations,  accentuated  by  swinging 
of  arms,  they  bade  adieu  to  their  hu8l)ands  and  sons,  who  in  return 
blew  horns  and  fired  off  guns  as  the  Napo  current  swept  the  canoe 
flotilla  onward. 

For  five  days  we  drifted  on,  sometimes  the  fleet  together,  at  other 
times  separated  and  lost  to  view  from  each  other  as  the  Indians  went 
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off  in  search  of  prey.  Henrioo,  an  intelligent  Indian,  was  the  chief 
lieutenant  of  Roggerani*s  forces.  On  him  devolved  the  responsibility 
of  keeping  the  Indians  sober  and  preventing  their  escape.  As  this  may 
not  be  entirely  clear,  it  is  worth  while  here  to  say  a  word.  A  white 
man,  usually  Spaniard,  Portuguese,  or  Italian,  who  establishes  himself  on 
any  of  the  confluent  branches  of  the  Amazon  for  obtaining  rubber,  is 
known  as  a  cauchero.  His  method  of  procedure  is  as  follows.  From 
any  one  of  the  established  trading  houses  in  Iquitos  he  takes  out  a 
credit,  say  £2000  worth  of  goods  and  supplies ;  he  next  establishes  him* 
self  by  one  of  the  rivers  in  an  Indian  village  or  settlement,  when  he 
disposes  of  his  wares  to  the  Indians  at  a  great  profit.  As  payment, 
they  give  themselves,  and  pay  off  their  debts  by  being  the  cauchero' s 
slaves  for  the  time  being.  If  he  wants  rubber,  many  months  are 
expended  on  long  expeditions  in  quest  of  it.  The  best  qualities  are 
found  on  the  hilly  lands,  which  on  the  east  side  are  the  outljing  foot- 
hills of  the  Andean  system,  where  rise  the  headwaters  of  the  smaller 
streams  of  the  main  arteries  of  the  Amazon.  Up  these  they  go  for 
weeks;  then  follow  months  of  weaty  toiling  through  the  forests  on  foot. 
If  the  expedition  is  a  success  the  cauckero  takes  his  rubber  to  Iquitos, 
either  by  means  of  the  launches  which  now  navigate  many  of  the  larger 
rivers,  or  transports  it  by  canoe.  By  contract  he  is  bound  to  deliver  it, 
or  at  least  an  amount  which  equals  the  sum  and  interest  of  what  he  has 
borrowed  from  the  trading  house,  they  in  turn  disposing  of  it  at  profit 
to  the  large  German  houses  in  Manaos  and  Para.  In  this  simple  scheme 
every  one  comes  out  well  except  the  Indian.  Sometimes  the  cauchero 
fails,  either  because  his  Indians  run  away  after  a  little,  or  take  fright 
at  the  attack  of  a  savage  band  with  their  blow-gun  (pucuna)  made  of 
a  long  straight  piece  of  wood  called  chonta,  a  species  of  palm.  This 
gun,  usually  about  8  feet  long,  and  the  curara  arrow  get  the  better 
of  the  miserable  flimsy  toy-like  musket  which  is  supplied  to  the  mem- 
bers of  the  expedition,  as  is  often  the  case.  The  arrow  used  is  a  slender 
stick  almost  a  foot  in  length.  It  has  a  very  sharp  point  dipped  in 
poison,  such  as  curara,  while  the  end  next  the  mouth  is  wrapped  with 
the  light,  delicate  wild  cotton  which  grows  in  a  pod  upon  the  large  silk- 
cotton  so  called.  In  shooting,  both  hands  grasp  the  mouthpiece,  and 
the  guns  are  used  with  surprising  dexterity,  and  they  exhibit  astonish- 
ing penetration  at  short  distances.  A  joint  of  the  bamboo  serves  as  a 
quiver. 

If  the  expedition  is  a  failure,  the  cauchero,  perhaps,  is  ruined 
financially.  His  creditors  assume  his  debts,  and  since  they  are  put  to 
a  little  trouble,  they  immediately  declare  that  instead  of  the  Indians 
being  responsible  to  them  for  £2000,  they  are  now  responsible  for  £3000, 
and  must  work  off  every  penny  of  it  in  rubber  operations,  and  a  respon- 
sible white  man  goes  to  see  that  they  do  it.  Sometimes  in  the  battles 
of  the  rubber  forests  the  savages  oome  out  becond  best.     These  Indians 
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represent  an  exoeedingly  low  order  of  humanity.  Speecli  is  limited  to 
a  few  signs ;  it  is  said  they  have  a  knowledge  of  counting  up  to  five, 
corresponding  with  the  five  digits  of  the  hand.  Tbey  have  a  knowledge 
of  fire,  but  eat  their  food  raw.  In  captivity  the  mother  expends  no 
care  on  her  ofikpring.  Children  are  weaned  on  raw  food,  it  is  stated, 
and  are  bound  to  their  captors  or  guardians  until  manhood  is  reached. 
Interesting  specimens  of  this  type  are  to  be  seen,  their  left  cheek 
branded,  which  means  slavery  until  maturity,  in  the  majority  of  cases 
for  life. 

At  noon  a  stop  was  usually  made,  the  Indians  chosen  as  hunters  for 
that  day  bringing  in  wildfowl  and  monkeys,  which,  together  with 
rice,  yuca,  and  tea,  furnished  a  splendid  feast.  Though  the  Napo  has 
several  varieties  of  monkey,  the  commonest  is  a  large,  heavy-boned  one, 
with  thick,  coarse  reddish  hair,  or  more  closely  resembling  the  colour 
of  iron-rust,  except  on  the  face,  where  it  is  black.  Those  measured 
were  considerably  over  2  feet  from  glabella  to  root  of  tail.  To  one 
hungry  enough  they  are  delicious  eating,  and  the  preparation  is  simple. 
The  hair  is  singed  off  over  a  fire,  the  animal  is  then  skinned,  followed 
by  decapitation  and  cut  up,  great  pieces  of  steaks  and  limbs  put  into 
a  good-sized  pot  and  boiled.  At  night,  about  sundown,  camp  was  made 
on  some  beach,  fires  lighted — extending  for  some  distance  along  the 
shore — round  which  clustered  groups  of  Indians,  coarsely  jesting  among 
themselves  while  they  tore  off  great  snacks  of  monkey-meat,  devouring 
voraciously,  or  beating  each  other  with  the  bones ;  and  as  the  tropical 
moon  rose,  the  nightly  concert  from  the  opposite  bank,  furnished  by 
the  combined  vocal  efforts  of  pumas,  wild  hogs,  monkeys,  and  macaws, 
would  further  accentuate  the  scene,  weird  enough  already  in  the  lurid 
light. 

For  several  days  below  the  Coca,  a  cone-shaped  peak  to  the  north- 
west looms  up  strangely  like  Cotopaxi ;  Orton  states  it  is,  but  dwellers 
by  the  river  deny  this,  and  call  it  Sumaco.  Late  on  the  night  of 
September  9,  the  junction  of  the  Tiputini  river  with  the  Napo  was 
reached.  The  Ecuadorian  government  has  its  last  **  politico  tenienti  " 
established  here.  From  this  point  Eoggerani's  kindness  and  assistance 
was  sadly  missed.  Aguarico  river  flows  in  a  southerly  course  from 
the  southern  slope  of  the  watershed  which  divides  it  from  the  head- 
waters of  the  Magdalena,  and  is  of  interest  to-day  as  forming  the 
natural  boundary-line  between  Ecuador  and  Peru.  None  of  the  few 
maps  in  existence  show  this,  but  give  Ecuador  a  much  wider  range, 
extending  in  many  cases  to  the  Amazons.  This  boundary  question 
has  been  a  bone  of  contention  for  years,  Ecuador,  after  several  unsuc- 
cessful attempts  to  establish  a  post  below  the  Tiputini,  has  seemingly 
abandoi^ed  the  idea,  and  each  appears  to  tacitly  agree  upon  the 
Aguarico. 

From   here  down   Peruvian    characteristics  manifest    themselves. 
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Pottery,  of  which  not  a  siiigle  piece  is  seen  on  the  Napo  above,  now 
becomes  most  common  in  every  Indian  habitation,  in  the  form  of  bowls 
and  vessels.  No  wheel  is  nsed  in  the  making,  the  designs  are  simple, 
and  the  colouring  from  delicate  to  deep  reds.  Each  tribe  adorns  this 
pottery  with  a  series  of  geometrical  designs  which  show  their  respec- 
tive family  or  tribe,  much  in  the  same  way  as  the  Alaskan  adorns 
the  totem.  From  the  Aguarico  to  the  Curaray,  a  big  river  which  comes 
in  from  the  west,  it  is  a  lotg,  hard  stretch,  rendered  doubly  so  by  the 
absence  of  Indian  assistance.  The  country  here  is  particularly  wild 
and  desolate,  and  abounding  in  animal-life.  The  tall  cane  bordering 
the  banks  and  forming  a  fringe  to  the  dense  forests  furnishes  a  retreat- 
ing ground  for  the  pumas,  jaguars,  and  herds  of  wild  hogs,  all  of  which 
seem  to  have  an  especial  fondness  for  the  river.  Frequently  in  the 
afternoon  pumas  were  met,  swimming  noiselessly  up  stream,  and  as 
many  times  as  not  when  fired  at  the  hogs  dived,  staying  under  water 
an  incredibly  long  time.  Enormous  turtles  were  very  common,  and 
the  beach  for  miles  scratched  with  their  imprints.  Below  the  Curaray 
turtles  and  their  eggs  are  one  of  the  staple  articles  of  food,  as  is 
monkey  on  the  upper  Napo. 

For  the  last  four  days  before  the  Curaray  is  reached,  the  Napo  is 
filled  with  islands  of  all  sizes,  so  grouped  as  to  present  narrow  vistas 
or  lanes  of  water,  which  open  out  after  some  miles  into  large  lake-like 
bodies,  or  long  open  winding  stretches,  bordered  with  interminable 
reaches  of  beach  and  impenetrable  jungles  of  cane,  above  which  giant 
palms  and  silk-cotton  trees  raise  themselves.  Not  a  sign  of  human  life 
is  visible,  and  it  is  along  this  part  that  the  Tambosoyacu,  flowing  from 
the  north-east,  gives  itself  over  to  the  Napo.  Just  below  the  confluence 
of  the  Napo  and  Curaray  is  situated  a  large  Indian  settlement  divided 
into  two  villages,  from  the  first  of  which  the  timid  inhabitants,  after 
momentarily  viewing  from  the  bank  the  approach  of  the  canoe,  fled  to 
the  forest,  leaving  the  village  absolutely  deserted ;  but  a  different  re- 
ception was  accorded  at  the  lower  one.  The  form  of  celebration  common 
alike  to  either  birth,  death,  or  Sunday  was  in  progress ;  as  both  first- 
named  events  had  ensued  within  the  preceding  twenty-four  hours,  re- 
doubled energy  was  being  spent  in  the  debauch,  the  yelling  and  wild 
ehouts  increasing  each  time  the  muttering  thunder  gave  warning  of 
the  fast-approaching  tropical  storm.  Spread  over  the  floor  of  a  huge 
bamboo  house  were  the  prostrate  forms  of  men,  women,  and  children ; 
others  lay  helpless  in  the  grass  beneath ;  or  drunken  men,  on  either 
side  of  their  still  more  drunken  wives,  some  even  with  babies  at 
their  breasts,  helped  to  support  each  other  in  reeling,  staggering 
groups,  cheered  by  the  hoots  and  cries  of  the  less  inebriated.  A 
Peruvian,  with  a  fellow-white  as  lieutenant,  resides  as  a  government 
factor  here,  and  was  kind  and  hospitable  in  the  most  approved  South 
American  fashion.     He  had  lost  count  of  days  and  dates,  but  my  diary 
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put  him  right  after  a  disoussion  as  to  whether  the  day  was  Sunday 
or  Tuesday. 

Though  the  majority  of  white  men  here  are  of  easy  virtue,  the 
Indian  pursues  a  policy  of  monogamy,  and  wives  are  guarded  with 
a  truly  surprising  spirit  of  jealousy.  The  husband  must  always  be 
spoken  to  first  by  a  stranger;  should  the  husband  find  the  wife  had 
conversed  or  held  communication  with  one  during  his  absence,  he  beats 
her.  It  is  said  this  has  arisen  from  Jesuit  mission  influence,  teaching 
that  the  white  man  in  general  was  the  devil.  It  was  told  me  that  the 
Jesuits  typified  the  evil  white  man  as  the  blue-eyed  Englishman,  and 
the  simple  Indian,  with  the  mind  of  a  child,  taking  the  idea  literally, 
regards  with  disfavour,  suspicion,  and  withal  tremendous  cariosity,  any 
white  individual  who  happens  to  have  blue  eyes.  (Judging  from  a 
curiously  personal  and  unpleasantly  close  scrutiny  to  which  I  was 
subjected,  first  by  the  elders,  then  young  men,  women  and  children 
following  last,  all  anxious  to  see,  the  blue  eye  of  the  Anglo-Saxon 
still  has  ascribed  to  it  by  the  Kapo  communities  the  stigma  of  unjust 
suspicion  and  superstitious  evil. 

The  Jesuits,  as  said  before,  at  present  are  banished  from  the  Napo, 
though  it  would  seem  as  if  they  were  more  maligned  than  they  deserved. 
A  hard  and  trying  field  in  which  to  work,  with  a  curiously  superstitious 
people,  they  laboured  with  a  perseverance  and  an  untiring  energy 
which  is  most  praiseworthy  in  view  of  the  seeming  hopelessness  of  their 
task.  To-day  no  missionary  movement  is  helping  to  raise  the  Napo 
Indian  to  a  higher  state  of  existence,  yet  it  cannot  be  denied  that  other 
circumstances  are  curiously  effecting  a  civilization.  The  Indian  ques- 
tion is  always  an  interesting  one,  and  here,  as  elsewhere,  the  rule  of 
destiny  seems  inexorable,  the  destruction  of  the  Indian,  but  destruc- 
tion not  in  the  sense  of  annihilation,  but  of  disappearance  by  being 
merged  in  the  white  race.  That  the  process  of  evolution  is  slowly  but 
surely  being  worked  out  no  one  can  deny  who  has  travelled  through 
the  domains  of  the  Hudson  Bay  Company  and  seen  the  offspring  of 
Scotch  and  Indian  progenitors,  where  it  is  especially  marked,  or  South 
America  and  observed  the  issue  of  fusing  Spanish  or  Portuguese  with 
Indian  blood. 

A  strangely  incongruous  sight  is  to  see  an  almost  nude  Indian 
woman  using  a  sewing-machine,  making  calico  dresses  for  her  children, 
yet  it  is  not  an  uncommon  event.  Even  among  those  Indians  who  eat 
squatting  on  the  floor,  with  fingers  for  forks,  knives,  and  spoons,  the  sole 
article  of  household  furniture  may  be  a  Pan-American  or  a  New  Haven 
sewing-machine,  in  which  the  female  members  take  the  greatest  pride. 
The  old  Napo  costume  made  out  of  woven  grass  or  bark  is  now  fast 
going  out  of  fashion,  more  up-to-date  dresses  of  cotton  and  linen  being 
bubstituted,  and  a  spirit  of  industry  established.  With  their  supersti- 
tion is  a  blending  of  crude  spiritualism,  such  as  exists  among  primitive 
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raoea.  The  devil  represents  the  entire  quality  of  bad  that  exists, 
and  this  lurks  in  material  forms,  snob  as  animals  with  horns,  in 
oonseqnence  of  which  they  utterly  refuse  to  touch  either  cow  or  deer. 
They  are  firm  believers  in  evil  spirits,  and  they  gather  a  special  form 
of  grass  which  they  place  in  their  houses  at  the  time  of  any  notable 
event.  Girls  marry  very  young,  eleven  or  twelve  being  nothing 
unusual. 

The  Indians  of  the  lower  Napo  paint  themselves  with  a  black 
pigment,  and  stain  their  finger-nails  and  teeth.  Turtle-hunting  is  the 
occupation  of  many  when  not  engaged  in  the  quest  for  rubber.  Among 
these  small-pox  seems  to  exist  unceasingly.  Each  village  had  its 
patients,  treatment  consisting  in  isolation,  aguandiente,  and  Perry-Davis 
painkiller,  the  last  of  which  is  used  as  extensively  here  as  among  the 
North  American  Indians. 

The  lower  Napo  abounds  with  the  manitou,  or  sea-cow,  great  reddish- 
brown  creatures,  which  follow  the  canoes  for  miles.  The  river  is 
singularly  free  from  alligators ;  only  two  rather  small  ones  were  seen 
during  the  entire  time,  though  in  the  Ytaya  and  other  small  rivers 
emptying  themselves  into  the  Amazon  in  this  same  region,  I  saw  large 
specimens  and  many  of  them. 

At  Mazan,  an  Indian  settlement,  two  days  distant  from  the  south  of 
the  Napo  descending,  it  was  said  that,  by  a  portage  of  two  hours  through 
the  forest,  one  could  reach  the  Amazon,  where  plenty  of  Indians  and 
canoes  were  to  be  had,  by  which  the  journey  to  Iquitos  could  be  expe- 
dited in  four  days  less  time.  The  portage  was  easily  carried  out  by 
nine  Indians.  This  accomplished,  I  found  myself  marooned  with  an 
Indian  woman,  two  small  children,  a  boy  just  entering  the  convalescent 
stage  of  small-pox,  my  negro,  and  no  provisions.  From  this  unfortunate 
predicament,  after  several  days,  I  was  released,  and  continued  the  journey 
to  Iquitos.  The  Mazan  river,  mapped  as  yet  only  by  Orton,  enters  the 
Napo  at  Mazan  from  the  west,  and  if  Prescott  is  right  topographically, 
this  must  have  been  the  place  where  Pizarro  and  Orellana  parted,  one 
to  retrace  his  steps  by  laborious  marchings  and  inconceivable  hardships 
to  Quito,  the  other  to  drift  onward  down  the  unknown  mighty  Amazon 
to  the  Atlantic.  Prescott  states  that  Pizarro  advanced  to  within  two 
days  of  the  great  river.  In  reality,  however,  if  this  be  so,  he  was  within 
two  hours,  and  had  he  pushed  his  way  directly  through  the  forest  by 
the  track  now  used  occasionally  by  the  Indians,  to  this  rude  soldier  and 
bold  adventurer  there  would  have  belonged  the  laurels  of  the  discovery. 
To  this  day  in  Papallacta  remain  some  curious  skeleton-like  forms  of 
saddles,  the  parts  Pizarro  and  his  men  did  not  eat  on  their  return  march. 
It  is,  however,  difficult  to  distinguish  between  historical  fact  and 
fiction.  The  doughty  Spaniards  could  never  have  advanced  beyond 
Papallacta  in  the  saddle,  and  to  this  point  there  would  have  been  no 
difficulty  as  to  provisions. 
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There  has  been  hitherto  some  confusion  in  regard  to  the  names 
Maranon  and  Amazon,  whether  they  were  one  and  the  same  river,  or  if 
not  where  one  ended  and  the  other  began.  To  the  Brazilian  and  Peru- 
vian vojagenrs,  the  Amazon  begins  100  miles  above  Iqoitos,  or  where 
the  Ucayali,  flowing  north-east,  becomes  confluent  with  the  Maranon, 
which  flows  from  the  Adean  slopes. 

The  Amazon  is  navigable  for  its  entire  length  to  ocean-going 
steamers,  and  river  steamers  experience  no  difficulty  in  going  1000 
miles  beyond,  up  the  Ucayali,  the  whole  a  giant  river  system  with 
unsurpassing  possibilities,  whose  wonders  are  still  to  be  known,  of  a 
continent  as  fascinating  as  it  is  strange  and  marvellous. 
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By  H.  N.  DICKSON,  M.A.,  B.Sc. 

Ddring  the  summer  months  of  1900,  1901,  and  1902,  the  cutter-yaoht 
Walwiny  belonging  to  Dr.  B.  Norris  Wolfenden,  has  been  engaged  in 
scientific  research,  under  the  owner's  direction,  in  the  channel  between 
the  Shetland  and  Faeroe  islands.  The  physical  investigations  consisted 
in  (1)  observations  of  temperature,  for  which  Negretti  and  Zambra's 
reversing  thermometers,  Knudsen's  modified  form  of  the  same,  and  the 
ordinary  Miller-Casella  instrument,  were  employed,  sometimes  sepa- 
rately,  usually  together  for  purposes  of  control ;  and  (2)  the  collection  of 
samples  of  water  by  means  of  Mill's  slip  water-bottle.  Dr.  Wolfenden 
has  been  good  enough  to  entrust  the  working  out  of  the  observations 
to  me,  and  I  may  be  permitted  at  thb  outset  to  express  the  opinion 
that  the  way  in  which  they  have  been  made,  in  a  region  where  work  of 
the  kind  is  always  difficult  and  arduous,  and  under  conditions  in  many 
ways  unfavourable,  reflects  the  greatest  credit  on  Captain  Buchan 
Henry  and  his  crew.  The  labours  of  the  Walwin  have  provided  a 
unique  series  of  pictures  of  the  conditions  occurring  in  the  channel, 
representing  successive  stages  in  the  march  of  exceedingly  complex 
phenomena  with  sufficient  accuracy,  and  none  of  the  modern  expensive 
apparatus  has  been  employed  in  the  work,  which  was  carried  on  from 
a  small  cutter  of  only  thirty-six  tons.* 


*  Some  of  the  1902  observatioDB  were  made  on  the  owner*B  second  boat,  the  Silver 
Belle,  a  yawl  of  130  tons.  Dr.  Wolfenden  states  that  for  all  practical  purposes  the 
work  is  as  easy  to  accomplish  from  the  smaller  boat.  The  larger  the  tonnage  the 
greater  the  amount  of  wind  required  to  sail  the  ship,  and  a  good  "  sailing  breeze"  ia 
often  too  strong  for  satisfactory  working  of  the  instruments. 


THE  HTDROORAPHT  OP  THE  PAEROE-SHGTLAND  CHANNEL. 


419 


Table  I.  gives  the  oliaracteristio  numbers  and  the  positions  of  the 
stations  at  which  observations  were  made. 

Table  II.  gives  the  temperatures  observed.  Where  the  observations 
were  made  with  more  than  one  instrument,  the  mean  result  is  given ; 
the  differences  rarely  amounted  to  more  than  a  few  tenths  of  a  degree 
Fahrenheit.    The  original  readings  were  made  according  to  the  Pahren- 
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FIG.    1.— MAP  8H0W1K0  POSITIONS  OF  STATIONS  AND  LINE  OF  SECTION. 


heit  scale,  and  their  consistency  tested  in  the  usual  way  by  plotting 
curves.  It  has  been  thought  best  to  convert  them  to  the  centigrade 
scale,  in  which  all  the  observations  in  the  region  already  published 
are  given,  and  which  is  being  employed  in  the  International  investi- 
gations. 

Table  III.  gives  the  salinities  of  the  samples  collected.  The  chlorine 
titrations  were  carried  out  for  me  by  Mr.  J.  J.  Manley,  Magdalen 
College  Laboratory,  Oxford,  and  my  best  thanks  are  due  to  him  for  bis 
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assistanoe.  The  salinities  were  originally  obtained  from  the  chlorines 
by  the  nse  of  the  table  which  I  published  in  the  Eeport  of  the  Fishery 
Board  for  Scotland  (No.  12,  1893,  p.  381).  They  have  since  been 
compared  with  Knudsen's  authoritative  tables,  issued  recently ;  the 
differences  were  insignificant.  I  am  indebted  to  my  friend,  Mr.  O.  J. 
H.  Howarth,  for  assistance  in  reducing,  tabulating,  and  plotting  the 
results. 

In  arranging  the  material  for  discussion  and  comparison  with  other 
observations,  the  first  point  to  be  noted  was  that  the  most  important 
series  (and  the  only  ones  dealt  with  here)  consist  of  nearly  parallel 
double  lines  of  soundings,  one  line  starting  from  near  the  north  end  of  the 
Shetlands,  and  another  from  near  the  south  end,  and  both  extending  to 
the  Faeroes.  An  examiuation  of  all  the  Waltcin^s  observations,  of  the 
observations  made  by  the  Jackal  in  the  cruise  of  1893,  and  again  by 
the  Jackal  in  1902  (see  Helland-Hansen  in  Nature^  vol.  66 ^  p.  654), 
indicated  that  these  lines  were  so  close  together  that  they  could 
for  all  practical  purposes  be  regarded  as  one  and  the  same.  Two 
points,  in  positions  (approximately)  59°  56'  N.  lat.,  1°  24'  W.  long., 
and  61°  45'  N.  lat.,  6°  48'  W.  long.,  were  accordingly  selected,  and 
joined  on  the  chart  by  a  straight  line  to  which  perpendiculars  were 
drawn  from  the  stations  (Fig.  1).  All  the  observations  were  then 
plotted  upon  vertical  sections  along  that  line.  The  method  is  no 
doubt  open  to  criticism,  but  the  errors  introduced  cannot  exceed  the 
errors  incidental  to  the  observations,  and  it  makes  the  most  of  the 
available  material. 

In  the  result,  we  have  from  the  Walunns  observations  sections  for 
the  following  dates : — 

July,  1900. 

May- June,  1901. 

June- July,  1901. 

May,  1902. 

June,  1902. 

July,  1902  (temperature  only). 

To  these  may  be  added,  completing  the  existing  record  : — 

Jackal,  August,  1 893, 

„       (preliminary  report  only),  August,  1902, 

making  eight  more  or  less  complete  pictures  in  all  (Figs.  2  to  9).* 

In  the  Faeroe- Shetland  channel  we  have  to  deal  with  the  opposing 
movements  of  water  from  the  south  and  from  the  north.  The 
northward-moving    currents    are   of   two   kinds,   (a)    drift    currents. 


*  In  theeo  pectiops  the  Shetland  end  of  the  line  is  on  the  right,  the  Faeroe  end  on 
the  left. 
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prodnoed  at  the  surfaoe  by  the  winds  in  the  locality ;  and  (b)  a  stream 
current,  which  I  have  {Phtl.  Trans.  A.,  vol.  196,  p.  113)  proposed  to  call 
the  Norwegian  branch  of  the  Earopean  stream.  This  branch  forms 
part  of  a  stream  current  relieving  the  water  banked  up  against  the 
continental  mass  by  the  westerly  winds ;  it  varies  in  strength  from 
year  to  year  and  from  season  to  season,  and  its  salinity  also  varies 
slightly,  a  high  salinity  probably  indicating  a  large  proportion  of  gulf- 
stream  water,  and  a  low  salinity  a  large  proportion  of  water  from  the 
Labrador  current  and  the  northern  area  of  the  Atlantic.  Direct  observa- 
tions in  the  depth  are  still  wanting,  but  the  range  of  salinity  may  be 
estimated  at  from  35*4  per  mille  to  35*7  per  mille.  The  southward- 
moving  currents  are  also  of  two  kinds,  (c)  water  from  the  central  and 
western  parts  of  the  Norwegian  sea,  most  of  which  has  probably 
originated  in  the  area  east  and  north-east  of  Newfoundland  and  been 
carried  across  as  a  drift,  mixing  with  the  *'  Irminger  "  and  **  Greenland  " 
branches  of  the  European  stream.  If  the  European  stream  is  below  its 
normal  strength,  it  seems  likely  that  this  body  of  water  will  attain 
unusual  volume,  and  part  of  it  will  try  to  make  its  way  southward. 
The  comparatively  cold  salt  water  observed  by  the  Jackal  in  1893 
(station  YIII.))  and  again  by  Helland -Hansen  in  the  Jackal  in  1902 
(Nature,  loc,  cit,),  in  the  north-western  part  of  the  North  sea, is  probably  to 
be  identified  with  it,  as  Helland-Hansen  suggests,  and  it  seems  likely  that 
the  importance  of  this  factor  has  been  under-estimated  by  the  earlier 
investigators,  especially,  perhaps,  in  my  report  on  the  work  of  the 
Jackal  in  1893.  The  second  body  of  southward-moving  water  (d)  is 
that  derived  from  the  melting  of  ice  in  the  Arctic  regions.  This 
water  is  probably  spread  over  the  surface  in  summer  and  antumn, 
and  makes  its  way  southward  to  the  east  of  Iceland  and  the  Faeroe 
islands.  So  far  as  the  region  under  discussion  is  concerned,  it  may 
probably  be  assumed  that  the  water  from  the  centre  of  the  Norwegian 
sea  (c)  has  a  salinity  of  35  per  mille  to  35*3  per  mille,  and  that  a 
salinity  of  less  than  35  per  mille  indicates  a  large  admixture  of  water 
of  Arctic  origin  (d). 

The  difficulty  of  interpreting  the  sections  across  the  Faeroe-Shetland 
channel  in  the  light  of  the  above  is  immensely  increased  by  the  fact 
that  the  line  of  section  lies  just  in  the  region  where  the  waters  from 
the  sources  mentioned  meet  and  mix,  and  that  we  have  no  simultaneous 
observations  in  the  regions  of  origin.  The  difficulty  is  specially 
apparent  in  studying  the  distribution  of  temperature,  for,  unlike 
salinity,  temperature  may  change  without  movement  or  mixture  of 
the  waters.  The  most  important  point  is  evidently  to  note  that  when 
the  circulation  is  active,  isothermals  and  isohalines  are  crowded  to- 
gether, showing  strong  gradients  of  temperature  and  saltness,  while 
weak  gradients  are  an  indication  of  weak  circulation,  the  waters  moving 
slowly  and  being  very  completely  mixed. 
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The  general  conditions  controlling  the  movement  and  mixture  of 
waters  are  :  (1)  the  Norwegian  stream  (h)  is  out  off  below  by  the  Wyville- 
Thomson  ridge  at  a  depth  of  about  300  fathoms — ^north  of  the  ridge  its 
waters  are  mixed  with  ice-cold  water  of  slightly  lower  salinity  drawn 
up  by  the  "  undertow  "  to  an  amount  depending  partly  on  the  velocity 
of  the  stream,  and  increasing  with  it  (see  '  Twelfth  Beport  of  the 
Fishery  Board  for  Scotland,'  p.  351) ;  (2)  the  drift  current  (a)  and  the 
European  stream  are  independent  of  one  another,  but  where  the  former 
exists,  i.e.  as  a  northward-moving  current,  the  waters  of  (a)  and  (6) 
are  likely  to  be  indistinguishable  by  means  of  either  temperature  or 
salinity  observations;  (3)  the  southward-moving  waters  (c)  and  (d) 
may  be  independent,  and  they  may  or  may  not  be  fully  mixed  before 
entering  the  Faeroe-Shetland  channel ;  (4)  when  the  northward-moving 
currents  are  strong,  they  will  tend  to  be  surface  currents,  because  of  the 
relatively  high  temperature  of  the  waters.  When  they  are  weak,  their 
waters  will  be  cooled  by  contact  and  mixture  with  the  cold  underlying 
waters.  The  southward-moving  waters  will  tend  to  be  under- currents 
because  of  their  low  temperature,  and  will  only  rise  to  the  surface 
when  they  are  exceptionally  strong  relatively  to  the  northward-moving 
currents,  or  when  they  contain  an  unusually  large  proportion  of,  on 
the  one  hand,  warm  Norwegian  sea-water,  or,  on  the  other,  fresh  Arctic 
water. 

Taking  now  the  sections  in  order,  the  first  is  that  for  August,  1893, 
based  on  the  Jackal  observations.  In  the  report  on  these  observations  I 
expressed  the  opinion  (p.  352)  that  the  conditions  were  there  **  favourable 
to  an  increase  of  the  Atlantic  current,"  but  at  the  same  time  it  was  noted 
(p.  337)  that  during  the  observations  the  navigating  lieutenant  of  the 
ship  found  **a  southerly  drift  amounting  to  approximately  10  miles  in 
twenty-four  hours."  With  the  information  available  at  the  time  as  to 
the  sources  from  which  the  waters  were  derived,  it  was  impossible  to 
identify  clearly  all  the  factors  involved,  or  to  give  a  complete  explana- 
tion of  the  movements  going  on.  I  had  to  content  myself  with  an 
attempt  to  discuss  the  mechanism  of  the  process  of  mixture  of  the 
northward  and  southward  moving  waters,  on  the  assumption  that  the 
former  (a  and  h)  were  one,  and  the  latter  (c  and  d)  one.  The  difficulties 
which  arose  led  me  to  undertake  an  investigation  of  the  movements 
of  surface  waters  in  the  North  Atlantic,  and  as  a  result,  to  separate 
the  stream  current  (5)  from  the  surface  drift  (a);  the  resolution  of 
the  southward -moving  waters  into  (c)  and  (d)  is  chiefly  the  result  of  the 
observations  of  the  Ingolf  expedition  (1896)  and  of  Prof.  Pettersson's 
discussions.  In  the  light  of  these  more  recent  conclusions  it  appears  from 
the  section  (Fig.  2)  that  in  August,  1893,  the  Norwegian  stream  was 
running  strongly  northward,  its  main  centre  lying  on  the  eastern  side 
of  the  channel  at  a  depth  of  about  80  fathoms,  while  its  waters  extended 
nearly  to  the  Faeroe  islands.     The  cold  bottom  water,  which  shows  no 
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marked  tendenqy  to  rise  towards  the  snrface,  was  entirelj  cut  off  from  a 
thin  layer  of  relatively  freah  snrfaoe  water  (salinity  below  35*3), 
whioh  oovered  the  whole  snrfisM^e  of  the  channel  to  a  depth  of  a  few 
fathoms,  and  near  the  Shetlands  extended  to  the  bottom.  This  layer 
was  probably,  as  Helland-Hansen  has  suggested,  water  from  the 
Norwegian  sea  (c),  rather  than  a  mixture  of  it  with  water  which 
had  come  from  the  south  through  the  Faeroe-Shetland  channel,  as  I 
supposed  at  the  time.  Its  southward  moTcment  would  account  for 
its  appearance  at  station  YIII.  in  the  north-west  of  the  North  sea, 
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Fia.   2.— FAEB0B-8HETLAND  OBANKEL.      TEHPEBATUBB  AND  SALINTTT,  AUGUST,  1893. 

H.H.8.  JACKAL. 


referred  to  aboTO,  and  for  the  southerly  drift  of  the  Jackal  during  the 
observations. 

The  section  for  July,  1900  (Fig.  3),  shows  a  state  of  affairs  so 
remarkable  that  if  it  were  possible  to  doubt  the  accuracy  of  the  observa- 
tions, one  would  be  almost  inclined  to  take  refage  in  doing  so,  but  the 
complete  consistency  of  four  sets  of  soundings  makes  the  supposition 
unreasonable.  Salinity  is  at  all  depths  remarkably  high,  scarcely  falling 
anywhere  below  35*4.  At  a  depth  of  400  fathoms,  t.e.  100  fathoms 
below  the  Wyville-Thomson  ridge,  is  a  maximum  of  salinity  of  35*6,  in 
water  having  a  temperature  of  melting  ice.  Above  this  is  a  mass  of  water 
of  salinity  about  35*4,  the  minimum  occurring  with  low  temperature 
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near  the  middle  of  the  channel  in  abont  250  fathoms.  Above  this, 
agaio,  the  saltest  (35*6)  and  warmest  water  lies  on  the  east  side  of  the 
channel,  although  close  to  the  Shetlands  salinity  falls  again  near  the 
surface.  This  extraordinary  distribution  seems  to  indicate  that  at 
an  earlier  date  than  that  of  the  section,  probably  in  the  preyioua 
winter,  there  had  been  a  strong  movement  of  very  salt  water  from 
the  Norwegian  stream  and  surface  drift  (a  and  &),  which  from  some 
external  cause  afterwards  failed.  Below  300  fathoms  the  water,  pro- 
tected by  the  Wyville-Thomson  ridge,  remained  stationary,  and  was 
gradually  cooled  down  to  0**  C.  by  contact  and  slight  mixture  with  the 
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Fir..    3.— rAEROK- SHETLAND   CHANNEL.      TEMPERATURK   AND   SALINITY,   JULY,    1900. 

YACHT    WALWI.y- 


water  lying  under  it.  Above  300  fathoms  a  southward  movement 
probablj^  set  in,  lowering  both  temperature  and  salinity,  and  this  was 
followed,  probably  just  before  the  date  of  the  section,  by  a  re-estab- 
lishment of  the  Norwegian  [stream  (5)  in  full  force,  the  water  being 
somewhat  Salter,  but  the  stream  in  almost  the  same  position  as  in  1893 
(Fig.  2). 

The  season  1901  is  represented  by  two  sections  (Figs.  4  and  5) ;  the 
observations  forming  the  first  were  made  between  May  14  and  June  4  ; 
those  forming  the  second  between  July  4  and  July  1 6.  Thus  the  middle 
dates  are  May  24  and  July  10,  and  a  comparison  is  of  particular  interest, 
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because  these  are  the  first  sets  of  observations  which  have  been  made  in 
this  area  at  dates  close  enough  to  admit  of  direct  comparison,  or  to  give 
any  idea  of  the  rate  at  which  changes  occur.  In  both  sections  nearly 
the  whole  channel  is  filled  with  water  of  35*5  salinity  or  oyer,  and  in 
the  depth  temperature  is  low.  The  freshest  water  (35*3)  appears  on  the 
east  side  of  the  channel  at  a  depth  of  380  fathoms,  apparently  indicating 
an  intrusion  of  deep  water  from  the  Norwegian  sea  into  a  mass  of 
Atlantic  water,  which  had  been  cooled  down  in  the  same  way  as  in  the 
previous  years.  It  is  to  be  observed  that  this  centre  of  low  salinity  is 
also  one  of  low  temperature,  the  readings  at  300  and  400  fathoms  rising 
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FIG.    -k. — FABBOE-SUETLAND  OHAKNEL.      TEMPERATURE   AND  SALINITY,   MAY   AND  JUNE, 

1901.      YACHT    WALWm, 


from  east  to  west.  All  the  western  side  of  the  channel  is  occupied  by 
water  of  35 -5  salinity.  In  the  strata  nearer  the  surface  we  find  the 
first  indication  of  the  features  so  strongly  marked  in  1902,  in  which  the 
saltest  and  warmest  waters  appear  as  two  branches,  one  a  little  to 
the  west  of  mid-channel,  and  another  on  the  east  side,  clote  to  the  land. 
In  the  interval  between  May  24  and  July  10  the  distribution  in  the 
depth  seems  to  have  become  more  uniform.  In  the  depth  the  centre  of 
low  temperature  and  salinity  on  the  east  side  has  disappeared,  and 
apparently  the  whole  breadth  of  the  channel  is  occupied  by  water  of 
about  35*4  salinity.     In  the  upper  layers  the  two  branches  of  wariu 
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salt  water  are  farther  apart  at  the  snrfaoe,  the  weetem  member  is 
more  strongly  marked,  while  at  intermediate  depths  (100  to  300 
fathoms)  salinity  has  increased  slightly  on  the  east  side,  and  diminished 
on  the  west.  The  differences  point  in  effect  to  a  strengthening  of  both 
the  northward  and  southward  moving  streams  above  300  fathoms,  the 
latter  keeping  to  the  west,  while  the  former  keeps  to  the  east,  bat 
sends  a  narrow  branch,  50  to  60  fathoms  deep,  along  the  western  side. 
It  is  noteworthy  that  there  is  no  indication  of  a  southward  movement 
of  fresher  water  towards  the  Shetlands. 

For  the  year  1902  we  have  four  sections  (Figs.  6  to  9),  the  middle 
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FIG.   5.— FAER0E-8HETLAND  CHANNEL.      TEMPEBATUBE  AND   8ALIN1TY,  JUNE  AND  JDLY, 

1901.      YACHT    WALWJy. 

dates  being  May  24,  June  24,  July  21,  and  August  29.  Some  are,  of  course, 
incomplete,  and  salinity  observations  are  wanting  for  the  July  section, 
but  it  seems  possible  to  follow  the  course  of  events  with  considerable 
certainty. 

In  the  May  section  the  first  point  to  be  noticed  is  the  remarkably 
low  temperature  and  salinity  in  the  depth.  Up  to  within  200  fathoms 
of  the  surface  the  salinity  is  about  35*2,  slightly  higher  on  the  east 
side  and  lower  on  the  west,  while  at  that  depth  the  temperature  is  only 
2^.  Nearer  the  surface  the  northward  flow  of  water  is  apparent,  the 
salinity  rising  above  35*6  in  warm  water  on  the  east  side,  and  scarcely 
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&lling  below  35*5  on  the  west.  In  June  it  appears  that  the  northward 
movement  had  oeased  altogether,  and  that  a  southward  set  at  all  depths 
has  begun,  exoept  on  the  west  side  of  the  channel,  within  about  100 
fathoms  of  the  surface,  where  the  conditions  remain  practically  un- 
chaDged.  The  surface  salinity  is  now  almost  unifbrmly  35*4,  and  in 
the  depth  the  isohalines  of  35*2  and  35*1  appear  to  have  moved  east- 
wards. Temperature  has  fallen  at  the  surface,  become  more  uniform 
down  to  the  100-fathom  line,  and  fallen  at  400  and  500  fathoms.  The 
June  observations  reveal  for  the  first  time,  observations  being  wanting 
for  May,  a  steep  gradient  of  temperature  on  the  east  side  between 
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FiO.   G. — FAEB0E-8HETLAND  CHANNEL.      TEMFEBATUBK  AND  8ALINITT. 

TAOHT   WALWIN. 


MAY,  1902. 


100  and  200  fathoms.  The  2""  reading  at  station  A3  at  200  fathoms 
in  May  makes  it  likely  that  a  similar  distribution  existed  during  that 
month. 

In  the  July  section  the  form  of  the  isotherms  shows  a  farther 
advance  of  cold  water  in  the  depth.  Temperature  has  fallen  generally, 
and  a  wedge  of  cold  water  near  station  A8  rises  almost  to  the  surface. 
On  either  side  of  this,  warm  water,  possibly  parts  of  northward-moving 
streams,  extends  down  to  somethiDg  like  150  fathoms.  In  the  August 
section,  drawn  from  the  observations  of  H.M.S.  Jackal  published  in 
Nature^  the  cold  wedge  shows  still  further  advance,  and  its  summit 
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has  shifted  more  into  the  centre  of  the  channel.  The  low  salinity  at 
all  depths  is  quite  the  most  remarkable  feature  of  the  section,  indicating 
an  unusually  large  proportion  of  water  of  Arctic  origin  in  the  Norwegian 
sea.  This  water  appears  to  be  moving  southwards  in  mid-channel,  both 
at  the  surface  and  in  the  depth,  a  slight  weakening  being  apparent 
between  50  and  100  fathoms,  where  the  salinity  rises  above  35 '1.  On 
the  western  side  the  increase  of  salinity  is  so  slight  as  to  make  it 
doubtful  if  any  northward  movement  is  taking  place ;  it  seems  more 
likely  that  the  35*4  water  observed  there  in  June  is  merely  undergoing 
mixture  with  the  fresher  water,  a  view  supported  to  some  extent  by  its 
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FIG.   7.— FAEROE-SHETLAND   CHANNEL.      TEMPERATUUE   AND   BALINITY.      JUNE,  19()2. 
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steady  temperature.  A  northward  movement  is,  however,  apparent  on 
the  eastern  side,  where  the  temperature  is  relatively  high,  and  the 
salinity  rises  above  35-4. 

We  may  summaiize  these  results  as  follows  : — 

1893. — Both  northward  and  southward  moving  streams  strong.  The 
Norwegian  stream  occupied  most  of  the  channel  in  the  intermediate 
depths ;  below  it  water  was  moving  southwards,  and  on  the  surface  a 
thin  layer  also  moved  southward ;  this  layer  became  thicker  on  both 
sides,  and  near  the  Shetlands  extended  to  the  bottom. 

1900. — The  whole  channel  is  occupied  by  water  from  the  south, 
northward  movement  haviog  apparently  been  strong  earlier  in  the 
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seaaon.  At  the  date  of  the  observations  (July)  little  movement  was 
in  progress,  but  there  are  indications  of  intrusion  of  water  from  the 
north  at  a  depth  of  about  300  fathoms,  and  at  the  surface  on  the  east 
side. 

1901. — There  are  indications  of  feeble  southward  movement  in  the 
depth,  but  most  of  the  channel  is  occupied  by  water  which  has  come 
from  the  south.  A  weak  northerly  movement  is  apparent  near  the 
surface,  with  some  tendency  to  split  into  two  branches,  one  west  of 
mid-channel,  the  other  near  the  east  side. 

1902. — Unusually  cold  fresh  water  filled  the  channel,  at  all  depths 
below  150  fathoms,  throughout  the  season.  In  May  the  surface  waters 
were  of  southern  origin,  and  were  moving  northward,  but  as  the 
season  progressed,  southward  movement  increased  both  at  the  surface 
and  in  the  depth,  especially  in  mid-channel,  the  waters  mixing  with 
and  driving  out  those  of  southern  origin  on  each  side.  That  this  move- 
ment extended  far  to  the  southward  is  shown  by  the  fact  that  an  ice-floe 
was  met  with  during  July  off  the  Treshinish  islands,  on  the  west  side 
of  Mull.  The  summer  of  1902  was  one  of  the  worst  on  record  in  the 
Faeroe-Shetland  channel,  and  hydrographical  work  was  exceedingly 
difficult. 

A  comparison  of  the  1902  sections  with  the  admirable  charts  of 
surface  temperature  published  as  insets  in  the  British  *■  Pilot  Chart  of 
the  North  Atlantic,'  shows  in  the  clearest  manner  the  relation  between 
the  surface  movements  in  the  open  ocean  and  the  currents  in  the 
channel.  In  May  the  surface  temperature  was  normal,  or  slightly 
below  it,  between  the  west  coast  of  the  British  Isles  and  about  long. 
15°  W.  Further  west,  and  to  the  north-west,  there  was  a  narrow  band 
of  water  above  the  normal  temperature,  obviously  supplying  the  water 
which  was  going  northward  on  the  east  side  of  the  channel.  In  June 
temperature  was  apparently  below  the  normal  over  the  whole  of  the 
surface  of  the  eastern  Atlantic,  and  in  the  subsequent  months  the  area 
of  low  temperature  gradually  narrowed,  until  in  October  it  had  entirely 
disappeared. 

I  hope  to  obtain  data  with  regard  to  atmospheric  pressure,  similar 
to  those  embodied  in  the  Pilot  Chart  for  October,  for  the  earlier  months, 
and  to  discuss  their  relation  to  the  observations  in  the  Faeroe-Shetland 
channel  in  a  later  paper.  The  Pilot  Charts  in  their  present  form  will 
be  an  invaluable  help  in  interpreting  the  observations  to  be  made 
under  the  international  scheme,  and,  as  Dr.  Wolfenden  informs  me 
that  he  intends  to  make  simultaneous  observations  at  depths  down  to 
1000  fathoms  to  the  west  of  Ireland,  the  mechanism  of  the  currents 
flowing  from  the  central  region  should  be  completely  and  finally  deter- 
mined. 

The  concli^sions  arrived  at  up  to  the  present  may  be  stated 
thus : — 
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1.  Northward  movement  of  water  originating  as  a  drift  current  is 
strongest  in  the  Faeroe-Shetland  channel  during  winter. 

2.  Northward  movement  of  water  originating  as  a  stream  current 
is  strongest  in  summer,  being  probably  due  to  the  extension  of  the 
"  Atlantic  anticyclone." 

3.  The  northward  movement  2  is  the  more  uncertain,  and  varies 
most  in  dififerent  years. 

4.  In  the  transition  stages  between  1  and  2,  or  when  2  is  abnor- 
mally weak,  the  water  in  the  Faeroe-Shetland  channel  may  remain 
practically  motionless  for  extended  periods.  If  the  channel  is  filled 
with  water  from  the  south,  this  water  will  gradually  cool  down  and 
sink,  being  cooled  by,  and  mixing  with,  the  cold  underlying 
waters. 

5.  To  the  north  of  the  Faeroe-Shetland  channel  the  waters  of  the 
Norwegian  sea  consist  of  a  mixture  of  waters  of  Arctic  origin  with 
those  of  Atlantic  origin,  the  latter  very  similar  to  1.  The  mixture  is 
in  most  cases  fairly  complete,  but  during  summer  water  of  Arctic  origin, 
set  free  by  the  melting  of  ice,  may  form  a  surface  layer  of  considerable 
thickness. 

6.  The  waters  of  the  Norwegian  sea  make  their  way  southward, 
under  favourable  conditions,  into  the  Faeroe-Shetland  channel  and 
the  North  sea.  The  entrance  to  the  North  sea  is  probably  effected 
every  year,  as  there  is  no  opposing  northerly  current  on  the  western 
side.  In  the  Faeroe-Shetland  channel  the  southward  movement  is 
normally  prevented  by  the  northerly  currents  1  and  2,  except  at 
depths  below  300  fathoms,  where  the  northward  currents  are  cut 
off  by  the  Wyville-Thomson  ridge,  and  at  the  surface,  where  there 
may  be  a  southerly  drift  current.  In  exceptional  cases,  as  in  1902, 
the  northerly  movement  may  be  in  abeyance,  and  water  may  move 
southward  at  all  depths.  It  seems  likely  that  the  presence  of  this 
water  in  the  North  sea  has  a  special  bearing  on  biological  and  fishery 
questions. 

7.  The  movements  of  the  surface  waters  of  the  sea  and  the  tem- 
perature of  the  air  near  the  British  Isles  do  not  stand  in  any  direct 
relation  of  cause  and  effect.  Northerly  winds  bring  cold  weather,  and 
by  drifting  and  *'  banking  "  cold  water  from  higher  latitudes,  bring  cold 
surface  water  with  them.  Southerly  winds  bring  warm  weather,  and 
bring  warm  water  from  low  latitudes  in  the  same  way.  The  tempera- 
ture of  the  surface  water  in  the  open  sea  influeuces  the  distribution  of 
atmospheric  pressure,  as  Pettersson  has  shown,  and  it  will  therefore 
affect  the  direction  of  the  prevailing  winds,  but  motion  has  nothing  to 
do  with  this  influence. 
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TABLE  I* 
List  of  "Walwin"  Stations. 


SUtion. 

Lat.  N. 

Long.  W. 

Statiun. 

1       Lat.  N. 
_  _     -^    .-- 

Long.  \ 

O        / 

O        / 

O        1 

Al 

GO  40 

2  50 

AlO 

60  17 

3     5 

A2 

60  64 

3  40 

All 

60  27 

3  50 

A3 

61  16 

4  41 

Bl 

60  51 

6  22 

A3i 

!       61  28 

4  50 

B2 

1        60  17 

6  22 

A4 

61  32 

6  20 

B3 

59  46 

6  20 

A5 

61  45        1 

6  02 

B4 

60  00 

5  20 

A(i 

61  84 

6  20 

III. 

Off  Fitful  Head. 

A7 

61  14        1 

6  08 

IV. 

West  of  YeU  sound 

A8 

61  00        ! 

5  30 

V. 

Off  Flugga  L.  H. 
East  of  Bressay. 

A9 

60  45        1 

4  50 

VI. 

TABl 

.E  II. 

Temperature  Observations. 


jje] 

;»D. 

e. 

ue 

pin.    1 

e. 

Date. 

Position. 

-- 

. .  _ 

io- 

Date. 

PoBition. 

— 

-   • 

§o- 

—     — 

fath.l  m. 

I 

1 

H 

)9. 

.    -       _.  . 

— 

fath. 

1 

1  ™*  1 

1          1 

1 

H 

1899. 

18< 

July  1 

8  miles  off  Hoy 

Hd. 

0 

'      ^1 

10-6 

Dec. 

15 

Station  IV. 

•  • 

.i     0 

,      0, 

6-9 

M                 1 

)) 

30 

,    55' 

10-0 

j> 

?>         ... 

•  • 

. ;  40 

:  73 

8-6 

N.  of  Westray 

•  •  • 

0 

01 

10-6 

»j 

18 

1  Station  V. 

•  • 

.     0 

0 

7*2 

1 

4) 

)) 

•  •  • 

40 

t    73  i 

10-6 

»» 

>5 

•  • 

.  1  56 

102 

8-6 

J» 

S.W.  of  Sumburgh 

0 

1    o; 

9-7 

1900. 

1 

!         , 

Hd. 

Jan. 

1 

Station  VI. 

•  • 

.       0 

0, 

7-2 

•! 

y  9 

65 

119 

8-9 

?> 

•  )                 ••  • 

•  • 

.     52 

.    95 

7-8 

N.W.  of  Yell  sound 

0 

0 

11-7 

•  f 

SUtion  III. 

•  • 

0 

0' 

7-5 

'                                          1 

}  y 

50 

91 

10-8 

?• 

?i 

•  • 

.     59 

108, 

8-1 

9  ) 

N.E.  of  Lamba  Ness 

0 

0 

11-7 

>? 

30 

Station  IV. 

•  • 

0 

0 

7-5 

«  9 

f  J 

55 

101 

9-4 

») 

j»         ... 

•  « 

53 

97 

8-1 

.,    4 

E.  of  Bressay 

•  •  • 

0 

0 

12-2 

Feb. 

9 

Station  V 

•  • 

0 

0 

7-2 

•  « 

) ) 

•  •  • 

55 

101 

8-1 

♦  ? 

>> 

«  • 

.     54 

9» 

7-5 

1 

•  5 

E.  of  Fair  Isle 

•  •  • 

0 

0 

10-0 

« • 

14 

Station  VI. 

•  • 

0 

(t 

6-1 

*  * 

•  • 

60 

110 

8m; 

»5 

<« 

•  • 

46 

84 

6-9 

•  * 

E.  of  CWinsha> 

•  •  • 

0 

0 

10-6 

n 

Station  III. 

•  • 

0 

0 

5-8 

9  t 

m                              * 

43 

79 

8-9 

?? 

,. 

•  ■ 

Gl 

111 

6-7 

Oct.  14  1 

8  miles  off  Hoy 

Hd. 

0 

0' 

10-6 

Mnr. 

1 

Station  IV. 

.. 

(J 

(1 

5-0 

•  « 

•  f 

40 

73' 

11-1 

V 

•  «                  •  •  • 

•  •  1 

58 

lUG 

5-8 

*    7 

Station  IV. 

0 

01 

9-1 

«  . 

;{ 

Station  V. ... 

•  •  < 

0 

0 

6-1 

' )            t 

9  )                 •  •  • 

1 

59 

108 

10-0 

•  . 

«  «                  «  •  • 

•  •  1 

53 

97 

6-4 

„    23  ' 

Station  V. 

...  1 

0 

0 

9-7 

•  » 

1 

Station  VI. 

•  •  1 

(1 

0 

G-1 

V  4 

•  •                 ■  •  • 

■ 

55 

101 

10-3 

•5 

«  «                  •  •  • 

•  •  i 

59 

108 

6-1 

7  1 

„   27  ; 

7  r 

Station  VI. 

0 

0 

9-4 

J« 

G 

Station  III. 

•  •  « 

0 

0 

6-1 

% « 

9  9                 ••  • 

52 

95 

ll-I 

'> 

«  «                  •  •  • 

•  •  • 

70 

128 

6-1 

Nov.  10 

Station  III. 

0 

0 

7--> 

•  • 

23 

Station  IV. 

•  •  ■ 

{) 

0 

61 

<)          1 

9  t                  •  •  • 

55 

101 

8-1 

99 

%  J                 •  •  • 

•  •  ■ 

55 

101, 

6-1 

„    25 

Station  IV. 

0 

0 

0-9 

•  % 

21 

Station  V. ... 

•  •  • 

0 

0 

5-8 

1 

«  •                ••  • 

•  •  •    { 

60 

llOi 

9-4 

<  • 

4  «                  •  •  • 

•  •  ■ 

47 

86 

6-4 

.,    27 

/  7 

Station  V.... 

0 

0 

8-3 

*  % 

27 

Station  VI. 

•  •  • 

0 

0, 

5*0 

1 

19                •  •  • 

1 

! 

52 

95  1 

9-2 

* « 

«  «                  •  •  • 

•  •  • 

50 

91 

5-8 

Dec.    3  I 

Station  VI. 

I 

(» 

01 

7-2 

?9 

30 

Station  III. 

•  •  ■ 

0 

0 

4-4 

«  •                 •  •  • 

50 

91 

8-9 

«  • 

•  •                  •  •  • 

•  •  • 

64 

117 

5-0 

,,      5  1 

Station  III. 

0 

0 

«;-7 

Apr. 

21 

Station  IV. 

•  •  • 

0 

0 

6-7 

•) 

9  9                 *  *  * 

55 

101 

8-9 

•  > 

•  •                  •  •  • 

•  •  • 

53 

97 

6-4 

*  For  numbers  and  positions  of  the  Jackal  stations  in  1893  and  1902,  see  *  Twelfth 
Report  of  the  Fishery  Board  for  Scotland/  p.  364,  and  Nature^  vol.  66,  p.  654. 
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D«te.  Position. 


1900. 
Aprir22 

»» 

„     24 

t> 


27 
May  24 
25 
26 
June    9 


Depth, 
fkth.'  m. 


Station  V. ... 
Station  Vl." 
SUtion  III. 
Station  V. 
Stotion  I  v." 
SUtion  111. 


J* 


17  miicB  W.N.W.  of 
Flngga  L.  H. 

6    miles  "off    Yell 
sound 

I 

I 

12  I  Station  IV. 

13  I  10  miles  s'.'s.W.  of 
IV. 

Station  III. 


»» 


July  11  I  Station  Al... 


n 


?» 


Station  A2 


12 


5> 


Station  A3 


13  I  Station  A4 


?> 


»» 


Station  A 5 


5» 


•  •   •  •   « 


21  !  Station  AG 


«> 


SUtion  A7 


M 


22  I  SUtion  A8 

23  I  SUtion  A9 


n 


Aug.  28  I  10  miles  N.E.  i  N 
I      from  SUtion  Al 


«  « 
•  « 


«5 


1  » 


20  miles  N.N.E. 
SUtion  A 1 


of 


29  !  SUtion  A2 


...     I 


0 
54 

0 
65 

0 
65 

0 
54 

0 
64 

0 
66 

0 

66 
0 

55 
0 

72 
0 

60 
0 

62 

0 

50 

100 

150 

0 

50 

100 

0 

50 

0 

50 

93 

0 

50 

84 

0 

100 

0 

50 

0 

100 

350 

0 

100 

0 

50 

100 

200 

280 

0 

80 
150  I 
2501 
350 
0 

50. 
100  1 
200' 
300 
400 


0 
99 

0 
119 

0 
119 

0 
99 

0 
117 

0 
121 

0 

121 
0 

101 
0 

132 
0 

llOi 

0 

1131 

0 

91 

183 

274 

0 

91 

183 

0 

91 

0 

91 

170 

0 

91 

154, 

o' 

183, 
0 
91  i 

183! 
640; 
0' 
183 

0 

I 

91'' 
183' 
366' 
512  I 

o' 

146' 
274  I 
457 
6401 

91, 
183, 
366 
549  ' 
7:i2 


6-7 
6-7 
6-4 
6-4 
6-8 


8 
4 
2 
6 
7-2 
6-9 
6-4 
8-4 

8-4 
8-1 

7-2 

10-0 
8-6 
9-2 

7-8 

8-6 

7-5 

13-3 

11-1 


•6 
•4 

1 

•2 
•2 
•1 

1 


10 

9 
11 

7' 

7 
11 

8' 
10-3 

7-9 

7-2 
11-1 

7-9 

7-9 
10-6 

8-1 
10-6 

8-1 
11-4 

7*8 

0-6 
11-7 

8-9 
12-2 

9-4 
9-2 
8-4 
7-8 
12-2 

9-1 
8-4 
6-1 
-0-6 
11-4 
8-5 
7-4 
5-3 
1-0 
0-0 


Date. 


1900. 
Aug.  29 
Oct.    4 


>» 
>» 


10 
16 
19 


'l901. 
Jan.  12 


»> 

»» 

>» 

Feb. 


19 
2 


PoeiiioD. 


SUtion  A2 
SUtion  III. 

Station  IV.  * 

»»        ••• 
SUtion  v.... 

Station  VI." 


?» 


Station  IV. 

»»        ••• 
SUtion  V. ... 

SUtion  VI.  * 

Station  III." 


»> 


May  14  <  SUtion  Al 


M 
5» 
J» 
M 
»» 
J> 
J> 

M 

n 
»> 

M 
•1 

M 

M 


June    3 


j» 
>» 

5» 
11 
11 
11 
11 
11 
11 
11 
'1 
11 
»1 

n 
?• 

M 

11 


11 


15  I  SUtion  A  2 


11 
11 
11 
*i 
11 
11 


•  •  • 

•  •  • 

•  •  • 

•  •  • 


21     SUtion  A3 


19 


11 
11 
1* 
11 
11 
SUtion 

11 

11 

11 
SUtion 

11 
SUtion 

'» 

11 

11 
SUtion 

11 
11 
11 
SUtion 

11 

11 

11 

11 
SUtion 

11 

11 

11 

11 

11 
SUtion 

11 

11 

11 
SUtion 


A4 

• 

A5 
AG 


A7 


A8 


A9 


All 


Al 


I  11 


Depth.  \ 

• 

— 

--  -  - 

g'^ 

filth. 

m. 

eS 

500 

914 

-0-7 

'   0 

0 

1  9-4 

70 

128 

10-0 

0 

0 

'  10-0 

75 

104 

10-G 

1  0 

0 

8-9 

1  75 

137 

10-0 

0 

0 

10-0 

57 

104  1  lO'O 

0 

0 

t 

7-8 

1  62 

113 

7-8 

1   0 

0 

I  7-2 

1  55 

101 

7-8 

0 

1   0 

6-1 

60 

•no 

7-2 

0 

!  0 

5-6 

62 

113 

6-7 

0 

0 

9-7 

114 

209 

8-6 

0 

0 

;  9-2 

45 

82 

'  7-4 

100 

183 

,  6-1 

200 

366 

3-0 

300 

549 

'  01 

400  1  732 

-0-6 

,500 

914 

'-10 

0 

0 

8-9 

I  45 

82 

7  3 

100 

183 

G-8 

200 

366 

4-7 

i300 

549 

1-2 

400 

732 

-0-2 

0 

0 

8-9 

45 

82 

7-5 

115 

210 

G-7 

120 

220 

6-7 

0 

0 

8-9 

i  90 

165 

6-7 

0 

0 

9-2 

45 

82 

7-5 

100 

183 

6-8 

145 

265 

6-7 

150 

274 

6-7 

1  0 

0 

9-2 

'  45 

82 

7-8 

I  80 

146 

6-7 

135 

247 

6-7 

i  ^ 

0 

10-4 

'  45 

82 

8  1 

100 

183 

6-7 

200 

366 

6-7 

'255 

467 

4-2 

1   0 

0 

10-8 

i  4^ 

82 

7-6 

100 

183 

6-4 

200 

366 

4-7 

300 

549 

0-8 

400 

782 

-0-3 

1   0 

0 

10-6 

1  50 

91 

8-9 

,100 

183 

8-4 

|200 

366 

8-4 

0 

0 

9-7 

50 

91 

9-0 

1  100 

183 

8-4 

110 

201 

8-4 

434  THE  H7DR0GRAPHT  OP  THE  FAEROE^HKTLAND  CHANNEL. 


Date. 


Position. 


1901. 
.Tune  20 


July  2; 


1902. 
May  17 


21  I  Station  Al 
June    1     Station  B3 


Station  A2 

j» 
>» 
>» 

Station  Al 
»• 

>> 

Station  A2 

n 
»j 

>> 

Station  Al 


18  I  Station  A2 

I  >> 

!    ;: 

20    SUtion  Ad 


»> 
>» 
»» 


19 
21 
22 


Station  Al 


»> 


SUtion  A2 


♦  > 


Station  A3 
Station  A 4 


>» 


20 


27 


28 


Depth, 
fath.i  m. 


Station  Af) 
Station  AC 

Between  A 7  and  A8 

•1 
Between  A 2  nnd  A9 

>» 
J) 
j» 
•  1 

M 

Station  A  J 


0 

45 

100 

200 

300 

400 

500 

0 

45 

80 

130 

0 

45 


0 

82 

183 

366 

549 

782 

914 

0 

82 

146 

238 

0 

82 


100  '  183 
500  !  914 


0 
100 

0 
400 
500 
608 

0 
50 
100 
200 
300 
400 

0 

50 
108 

0 

50 

100 

0 
110 

0 
200 

0 

0 

50 

110 

0 
55 

0 
110 

0 
155 

0 
50 
100 
200 
300 
400 
500 

0 
50 


I   ^ 
183 

I   0 

732 

914 

1112 

0 
91 
183 
366 
549 
732 

0 

91 

198 

0 

91 

183 

0 
201 

0 
306 

0 

0 

91 

21U 

0 
101 

0 
201 

0 
284 

0 
91 
183 
366 
549 
732 
914 

0 
91 


10-0 

9-1 

8-5 

4-4 

0-1 

-0-3 

-0-7 

12-5 

9-4 

8-9 

8-6 

12-2 

9-2 

7-8 

-0-7 

10-8 
6-1 
7-8 
-0-1 
-0-6 
-1-1 
8-4 
7-2 
6-1 
1-9 
0-6 
0-2 
7*2 
6-7 
6-7 
8-6 
8-4 
7-2 
9-2 
7-8 
8-4 
3-9 
7-8 
7-9 
7-5 
7-2 
H-1 
7-2 
8-6 
7-2 
8-9 
(;-7 
9-4 
7-8 
7-2 
2-8 

o-<; 

-0-3 

-1-1 

9-4 

}^-4 


Date. 


1902. 
June  28 


lul\ 


29 

9 

15 


16 
17 
20 

21 


22 


Aup.  1 


Depth. 

• 

ex 

Position. 



go 

(atb.    m. 
100   183 

5 

Station  A2 

6-7 

99                 >  -  •                 . 

200  1  366 

4-4 

))                 ... 

!  300 1  549 

1-4 

>»                 ...                 . 

..    400  1  732 

-0-6 

)}                 ... 

500  014 

-0-7 

jj 

600  1097 

-11 

Between  Aland  A  lOi     0'     0 

9-4 

>? 

120 ;  -220 

8-9 

.  6  miles  inside  Al . 

Oi      0 

10-U 

1 

80  1  146 

8-4 

Station  A  2 

..  1     0,      0 

10-0 

» J         • .  • 

50     91 

7-8 

11        •  •  ■ 

ilOO    183 

6-7 

11        •  ■  • 

200 ,  366 

3-9 

Station  A3 

0;     0 

9-4 

11 

50     91 

7-8 

'          }»         ... 

100  i  183 

6-7 

y% 

200  1  366 

8-9 

Station  A  4 

,     0;     0 

9-4 

11 

120  220 

7-8 

Station  A5 

O:     0 

8-4 

11 

.      75   137 

7-8 

Station  A6 

0       0 

10-6 

11 

..  ;  120  1  220 

7-8 

Station  A 7 

..00 

8-9 

}•         ... 

..  ,120  1220  1 

6-9 

8  miles  E.  of  A8  . 

0       0 

9-7 

)} 

50     91' 

7-2 

»» 

100 ;  183 ' 

60 

•J 

200 ;  366 ' 

1-9 

)• 

260   476 

M 

SUtion  A9 

O;      01  10-0 

11 

.       .'K),    91 

9-4 

11 

..    100    183 

8-9 

11 

.  1  200  ,  366 

2*2 

.1         ... 

.    400   732 

M 

« «         ... 

500   914 

-0-6 

11  miles  S.  of  All 

,      0       0 

10-6 

j» 

80  1 146 

8-9 

Station  A 10 

0       0 

9-4 

11 

80 .  146 

8-6 

17  miles  off  Fonla 

75 :  137 

8-4 

Station  A 1 

.    1      Oi      0 

11-4 

«j 

.     110   201 

8-9 

10  miles  S.  of  A2. 

0       0 

10-6 

9« 

100   183 

6-7 

•  « 

200   866 

3-9 

?' 

300  •  M9 

0-3 

•  » 

4(M)   732 

-0-6 

J' 

500,914 

-11 

1(»  miles  S.  of  A9. 

..      o!     0 

10-7 

11 

2(K)   366 

8-4 

11 

4(K)   732 

0-0 

>• 

1  6(K)   914 

-o-c. 

Station  B4 

..  ,      0       0 

11-7 

•  J 

.     150    274 

9-2 

?  * 

260    476 

8-4 
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TABLE  IIL 
Salinity  Observations. 


'^i 

t 
1 

Depth. 

'^    1 

^i 

1    Depth. 

•^5 

.^a 

Date.     * 

Position. 

CI.  15a 

.  0. 
0  p 

Date. 

Poaition. 

:  a. 

5a 

^J 

1900. 

fath.    m.  '          l|$ 

^  3 

fath. 

m. ; 

31 

1 

1901. 

1 

May  24 

V. 

;      0       0  19-59i35-40 

63 

May  16 

'          A2 

0|      0 

19-70 

85-69 

2 

„'  25 

IV. 

'      0       0  !l9-67j36-54 

64 

tt 

)) 

100 ,  183  ;i9'66 

35*50 

3 

„     26 

III. 

0       Ol  19-66  36-52 

65 

)} 

}) 

200 

366 

19-66 

36*50 

4 

.Tune    3  i 

in. 

i      0       0,19-63  35-47 
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THE  VOLCANIC  ERUPTION   ON  TORISHIMA. 

Herb  Max  KnTBosssA,  Austro-Hu&gAmn  consul  U  Yokobamft,  contributn  ■ 
short  aitiole  on  the  volcanic  eruption  on  the  iBlaud  of  Toriabima  to  tiie  Millet- 
lungen  of  the  Vienna  QeographicAl  Society.  Ai  little  information  about  this 
remarkable  outburst  has  reached  tbia  country,  we  reproduce  Herr  Eutschera's 
paper  in  full. 

The  expedition  dcBpatohed  to  Torishima  by  (be  steamer  Biogo  Maru  on  August 
22,  hoc  just  returned.  The  ofBcial  report  of  the  two  UniTersity  professors  sent  as 
adentiGc  experts  has  not  yet  been  issued,  bat  we  bave  the  accounts  of  newspaper 
oorrespondents  who  acoompauied  the  party,  and  Ekelohes  of  the  ielaad  as  it 
appeared  b-fore  and  after  the  eruption  have  been  published  in  the  Japanese  paper 
Tokyo  Nicki-Nichi. 

Figures  1  and  3  represent  the  oriiEinal  form  of  Torishima.  The  bigbest 
mouDtun  peak  (1)  was  Komocbi-yama,  359  metres  in  height,  in  the  centre  of  the 
island,  a  long-extinct  volcano  with  three  small  enters  (14).  Od  the  flanks  of 
Eomocbi-vama  was  Asahi-gima  (335  meires),  on  the  north-eaat  (3),  and  Taukiji- 
yama  (265  meCreit)  on  the  aouth-west  (2),  Tbe  mountains  sloped  steeply  to  the 
coast,  which  bad  only  ooe  large  inlet,  Cbitoeema  (4),  on  ihe  north.  Behind  this 
inlet,  on  a  terrace  27  metres  above  the  sea,  was  the  settlenjent  Tamaki-mura  (6), 
ooneiating  of  forty  bouses,  and  named  after  the  farmer  of  tbe  island,  Mr.  Han-imou 
Tamaki,  in  whose  service  tbe  inhabitants  hunted  birds  and  collected  and  ibipped 
feathers,  birds'  bones,  and  guano.  To  facilitate  their  work,  a  small  tramway 
worked  with  a  wire  rope  (6)  bad  been  laid  halfway  up  tbe  Komochi-3  ama.  The 
actual  hunting  season  on  Torishima  lasted  from  November  to  February.and  during 
Ibese  moiitbs  some  500  people  resided  on  tbe  island.  Tbe  produce  of  tbe  Island 
lOBt  year  amounted  to— feathers,  9622  yen  {1  yen  =  2s.);  birds'  bone^,  622.20 
yen ;  guano,  3780  yen ;  and  oil,  6630  yen.    The  settlers  possessed  39  cattle  and 
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46  pigB,  and  had  cultivated  gardens,  growing  potatoes  and  other  vegetables.  Moat 
of  the  island  was  covered  with  grass  and  busb.  Several  islets  (7  and  11)  atudded 
the  coast,  which  was  broken  by  smaller  inlets,  as  (8),  A  Bmall  brook  (9),  flowing 
from  Eomochi-yama,  entered  the  sea  in  the  north-west.  The  coast  between  Gape 
Eatsumi  (10)  and  Cape  Funatsuki  (13)  was  flat  and  sandj  in  places,  elsewhere  the 
slope  to  the  sea  was  steep,  as  at  (16). 


'xh~. 


After  the  ernption  the  island  appeared  as  shown  in  Figs.  2  and  4.  The  peak 
of  Koroocbi-yama  has  entirely  disappeared,  and  its  place  is  occupied  by  a  crater 
400  metres  loog  and  200  metres  wide,  with  almost  perpendicular  walls  consiatiog 
of  ash  to  a  depth  of  61  metres  below  the  margin,  and  still  emitting  qaantitiea  of 
gas.  With  the  exception  of  a  small  corner  in  the  south-west,  where  tiie  vegetable 
gardens  are  still  flourishing,  the  whole  island  is  covered  with  ash  and  strewn  with 


lava-blocks.  The  terraced  descent  to  the  bay  on  which  Tamaki-mura  stood,  has 
disappeared  under  ashes,  and  its  place  is  taken  by  a  steep  slope,  under  which,  as 
may  be  supposed,  the  village  and  all  its  inhabitants  lie  buried.  The  brook  (9)  is 
no  longer  to  be  found,  and  a  new  inlet  (6),  cut  deep  into  the  coast,  has  made  ila 
appearance. 

On  the  south-west  coeat  quantities  of  hot  water  issue  from  a  submarine  voloanoi 
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or  more  probably  a  hot  spring  (Fig.  2,  No.  20).  The  ash  oovering  the  slopes  of 
the  mountain  is  still  very  hot  in  places,  but  there  is  no  other  sign  of  continued 
▼olcanic  activity. 

It  may  be  assumed  that  the  catastrophe  was  due  to  the  accumulation  of  gas 
within  the  Komochi-yama ;  the  pressure  ultimately  forcing  an  outlet  by  blowing 
off  the  top  of  the  mountain,  and  scattering  the  material  of  which  it  was  composed 
all  over  the  island.  This  assumption  is  supported  by  the  facts  that  no  fresh  lava 
has  come  to  the  surface,  that  the  outburst  occurred  quite  suddenly,  and  that  there 
is  no  indication  of  continued  activity.  The  suddenness  of  the  explosion  may  be 
judged  from  the  fact  that  not  one  of  the  125  inhabitants  saved  his  life,  although 
several  boats  were  handy.  These  boats  were  kept  hauled  up  on  the  beach  because 
of  the  heavy  surf,  and  apparently  there  was  no  time  to  get  them  off.  Since  no 
human  bodies  have  been  found,  only  the  half-burnt  remains  of  two  cows,  it  may 
be  surmised  that  the  outburst  took  place  during  the  night  (August  9  and  10), 
while  all  the  inhabitants  were  in  bed.  From  the  present  configuration  of  the 
position  occupied  by  the  village,  it  would  seem  that  the  huge  mass  blown  up  by 
the  explosion  fell  upon  it  like  a  blow,  and  that  the  annihilation  was  complete. 
The  absence  of  ashes  on  the  south-west  of  the  island  is  no  doubt  due  to  the 
prevailing  westeriy  wind. 
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The  eagerly  expected  news  of  the  British  Antarctic  Expedition  was 
received  on  March  25,  when  the  arrival  of  the  Morning,  the  relief  ship 
of  the  expedition,  at  Lyttelton,  N.Z.,  was  reported  through  Benter's 
agency,  Commander  Scott's  brief  summary  of  the  work  so  far  accom- 
plished being  received  on  the  same  day.  The  report  shows  that, 
while  coming  in  for  their  full  share  of  difficulties  and  hardships,  the 
gallant  explorers  have  already  accomplished  an  amount  of  excellent 
work  which  justifies  us  in  considering  the  general  results  of  the  expedi- 
tion as  thoroughly  satisfactory.  One  of  the  officers,  Lieut.  Shaokleton, 
is,  we  regret  to  say,  coming  home  invalided,  having  suffered  much  from 
exposure  during  an  arduous  sledge  expedition ;  while  one  of  the  seamen 
was  unfortunately  drowned  by  falling  from  a  cliff  during  a  blizzard. 
Otherwise  the  health  of  the  party  appears  to  have  been  good,  in  spite  of 
some  privation  experienced  before  the  arrival  of  the  Morning  through 
the  deterioration  of  some  of  the  supplies.  The  Discovery  has  revictualled 
from  the  Morning,  and  is  remaining  in  the  Antarctic  for  another  winter ; 
we  may  thus  hope  that  considerable  additions  will  be  made  to  the  results 
already  gained. 

The  telegraphic  summary  naturally  leaves  some  points  obscure,  and 
we  must  depend  to  some  extent  on  conjecture  in  piecing  together  a 
connected  account  of  the  doings  of  the  explorers.  This  is  especially  the 
case  from  the  faot  that  the  field  of  the  explorations  is  traversed  by 
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the  ISOtli  meridian,  and  a  distinotion  is  not  always  made  between 
the  longitudes  on  the  two  sides  of  this  line.  The  pack  was  entered 
early  in  January,  1902,  in  lat.  67°.  After  visiting  Cape  Adare, 
Wood  bay,  and  an  excellent  harbour  in  lat.  76°  30',  a  record  of  the 
voyage  was  left  at  Cape  Crozier  on  January  22.  The  Discovery  then 
followed  the  ice-barrier  eastward,  and  in  165°  it  was  found  to  trend 
northward,  the  water  becoming  shallow.  From  the  edge  of  the  barrier 
high  snow-slopes  rose  to  an  extensive,  heavily  glaciated  land,  with 
occasional  bare  and  precipitous  peaks.  The  coast-line  was  followed  to 
lat.  76°,  long.  162°  30',  or  quite  150  miles  beyond  the  farthest  previously 
reached  in  this  direction. 

Eetuming,  the  ship  put  into  an  inlet  in  the  barrier  in  long.  174*^, 
and  a  sledge-party  examined  the  land  as  far  as  78°  50'  S.  Excellent 
winter  quarters  having  been  found  on  an  island  near  Mounts  Erebus 
and  Terror,  the  coast  of  Victoria  Land  was  examined  as  far  as  a  con- 
spicuous cape  in  78°  50'  S.,  where,  contrary  to  previous  statements, 
mountains  do  not  exist.  The  ship  was  frozen  in  on  March  24,  and,  in 
spite  of  boisterous  weather,  the  expedition  passed  a  comfortable  winter 
in  well-sheltered  quarters.  The  lowest  temperature  recorded  was  62° 
below  zero.  Sledging  commenced  on  September  2,  and  a  record  was 
established  by  a  party  under  Lieut.  Boyds  and  Mr.  Skelton  during  a 
trying  expedition  to  Mount  Terror;  while  Commander  Scott,  Dr. 
Wilson,  and  Lieut.  Shackle  ton  travelled  94  miles  to  the  southward, 
reaching  land  in  lat.  80°  17'  S.,  long.  163°  W.,»  thus  attaining  the 
farthest  south  eyer  reached  by  man.  The  journey  was  accomplished 
in  most  trying  conditions.  The  dogs  all  died,  and  the  three  men  had 
to  drag  the  sledges  back  to  the  ship,  this  being  the  occasion  on  which 
Lieut.  Shackleton  nearly  lost  his  life  through  exposure.  Victoria  Land 
was  found  to  be  traversed  by  ranges  of  high  mountains,  which  in  82° 
reach  a  height  of  10,000  to  12,000  feet.  Foothills  resembling  the 
Admiralty  range  were  found  in  160°,  and  a  party  ascending  a  glacier 
reached  an  unbroken  level  plain  at  an  altitude  of  9000  feet.  The  coast- 
line was  seen  to  continue  nearly  due  south  to  at  least  83°  20'  S.  Com- 
mander Scott  considers  that  the  ice-barrier,  which  continues  horizontal, 
is  afloat,  though  slowly  fed  from  the  land* ice. 

The  chief  point  left  obscure  in  the  above  account  is  the  continuity 
or  otherwise  of  the  easternmost  land  seen,  which  was  traversed  by  a 


*  It  is  probably  safe  to  conclude  that  the  direotioa  of  this  loDgitude  is  west  from 
the  180th  meridian,  to  which  initial  line  the  explorers,  like  their  predecessors  in  this 
region,  would  be  naturally  inclined  to  refer  their  movements,  though  the  amount 
of  the  longitude  is,  of  course,  reckoned  from  Greenwich.  In  all  previous  cases  the 
longitude  has  been  given  without  statement  of  direction,  and  the  positions  appear  to 
lie  east  of  180°,  or  in  longitude  loest  from  Greenwich.  In  mentioning  the  direction 
here.  Commander  Scott  would  seem  to  emphasize  the  fact  that  the  longitude  is  on  th^ 
opposite  side  of  180°  to  those  previously  given. 
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sledge-partj  to  78°  60'  S.,  with  Victoria  Land.  Probably  the  data 
obtained  did  not  permit  of  an  answer  being  given  to  the  question,  but 
in  any  case  a  deep  gulf  appears  to  run  south,  in  the  intermediate  area, 
to  beyond  83^.  In  addition  to  the  purely  geographical  results,  the 
work  of  the  expedition  has  included  important  observatioDS  in  the  field 
of  marine  biology,  magnetism,  oceanography,  meteorology,  seismology, 
etc.  Geological  data  were  also  obtained,  and  a  number  of  excellent 
photographs  taken. 

Since  the  above  was  written  it  has  been  ascertained  that  (Captain 
Scott,  on  his  sledge  expedition,  reached  82°  17'  S.  instead  of  80°  17'. 


ADDITIONAL  REMARKS  ON  NEW   DISCOVERIES  IN  THE 

TEXT  OF  CARPINI. 

The  question  of  the  original  manuscript  authority  for  the '  Historia  Mongalonim  * 
of  John  de  Piano  Carpini  has  been  still  further  complicated  by  the  extraordinary 
oversight  which  has  made  two  manuscripts  out  of  one,  at  the  same  time  that  one  of 
the  two  most  important,  oldest,  and  best  copies  was  passed  by  altogether.  For 
while  on  one  hand  the  Corpus  manuscript  (No.  181)  was  never  collated  or  examined, 
on  the  other  hand  the  copy  once  in  Lord  Lumley^s  possession  and  known  as  the 
Lnmley  manuscript,  from  which  Hakluyt  copied  (with  mistakes  enough)  his  text 
in  the  *  Principal  Navigations/  appears  to  he  no  other  than  the  identical  copy  now 
in  the  British  Museum  (Reg.  13  A  xiv.)  known  as  the  London  manuscript.  The 
'two'  differ  in  this  only:  *Lumley'  is  the  text  with  Hakluyt's  mis-readings; 
'  London '  is  the  same  text,  the  same  copy,  as  more  accurately  read  by  nineteenth- 
century  scholars.  Owing  to  the  oversight  of  Thomas  Wright,  when  he  collated,  or 
professed  to  collate,  the  English  manuscripts  of  Carpini  for  d'Avezac's  edition  of 
1838  (reprinted,  1839,  in  the  Becueil ;  this  last  being  the  form  usually  quoted), 
readings  from  '  Lumley '  and  '  London '  appear  together,  in  agreement  or  in  oppo- 
sition, npon  nearly  all  the  pages  of  the  standard  edition  of  the  great  traveller  (see 
the  Becueil  de  voyages  et  de  mSmoires  publie  par  la  8ociit4de  Qiographie^  vol.  iv.* 
1839).  The  London  manuscript  is  known  to  have  come  into  the  possession  of 
the  British  Museum  with  the  other  Lumley  manuscripts.  In  evidence  of  its  origin, 
the  flyleaf,  folio  1,  recto,  bears  the  names  of  'Arundel'  and  'Lumley  ^  written  in  a 
stiff  band  at  the  foot  of  the  pas^e. 

As  to  the  '  new '  or  at  least  hitherto  unexamined  mannscript  of  Carpini  in  the 
manuscript  vol.  No.  181  of  the  Corpus  Christi  College  collection  in  Cambridge,  a 
manuscript  which  we  may  best  call '  Corpus,'  and  which  (as  already  pointed  out)  is 
the  same  as  the  manuscript  called  by  old  catalogues  '  Bonnet  College  No.  61,*  a 
further  examination  enables  me  to  add  some  remarks  to  those  I  have  already  made 
in  the  Geographical  Journal  for  December,  1902.  There  are,  in  all,  thirty-two 
passages,  longer  or  shorter,  which  may  be  called  author's  additions,  found  only  in 
the  Corpus  (or  Cambridge)  and  the  Petau  (or  Leyden)  manuscripts.  In  aU 
of  these  the  similarity  of  the  two  is  close :  the  differences  are  rarely  more  than 
verbal.  It  is,  perhaps,  in  the  chapter  headings  that  most  variations  are  to  be  found, 
and  even  here  the  variations  are  not  numerous  or  considerable.  Carpini's  four  great 
name-listS'-^f  the  Mongol  princes,  of  the  nations  subdued  by  the  Mongols,  of  the 
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natioas  that  had  successfully  resisted  them,  and  of  the  witnesses  to  the  veracity  of 
his  narrative — the  lost  a  catalogue  which  includes  all  the  Italian  merchants  whom 
Friar  John  could  rememher  as  trading  at  Kiev  on  his  return  in  1247 — are  identical 
in  the  Cambridge  and  Ley  den  manuscripts,  whose  relationship  is  unquestionably 
that  of  sister  texts. 

G.  Raymond  Bbazlby. 


REVIEWS. 

> 

ASIA. 

China  and  Japan. 

'  On  the  Coasts  of  Cathay  and  Cipango  Forty  Tears  ago.'    By  William  Blakeney,  r.n. 

London:  Elliot  Stock.    1902. 

The  author  gives  some  interesting  reminiscences  of  survey  work  on  the  coasts 
of  China  and  Japan  in  which  he  took  part  during  the  years  1856-62.    lu  the 
course  of  the  operations  in  the  far  East  during  the  Crimean  war,  the  ignorance 
which  then  prevailed  on  the  hydrography  of  those  regions  (the  island  of  Sakhalin 
was  still  supposed  to  be  connected  with  the  mainland)  had  much  hampered  the 
movements  of  the  British  fleet,  and  it  was  therefore  resolved,  on  the  conclusion  of 
peace,  to  despatch  a  surveying  ship  for  the  proper  charting  of  the  coasts.     The 
choice  fell  on  the  sailing  frigate  Aciaon^  which  was  placed  under  the  command  of 
Captain  W.  Thornton  Bate  (killed  in  1857  at  the  taking  of  the  Canton  forts),  Mr. 
Blakeney  serving  as  one  of  the  survey  officers.    During  the  commission  of  the 
Actmon  important  surveys  were  carried  out  in  many  parts  of  the  eastern  seas,  of 
which  accurate  charts  were  thus  for  the  first  time  made  available.    The  interest  in 
the  book  lies  chiefly  in  the  means  of  comparison  it  affords  between  those  days 
and  our  own,  both  as  regards  the  countries  and  politics  of  the  Far  East  and  the 
life  on  board  the  ships  of  the  British  navy.    Many  of  the  events  are,  of  course, 
well-known  history,  but  the  personal  element  in  the  narrative    gives   it  some 
freshness.    Mr.  Blakeney  considers  that  modern  events  in  the  East  threw  their 
shadows  before  them,  even  at  that  distance  of  time,  and  he  shows  that  the  recent 
Russian  advance  really  had  its  first  beginning  in  those  days.     Among  the  coasts 
and  ports  surveyed  by  the  Actxon,  one  of  the  most  important  was  the  sound  on 
the  west  coast  of  Tsusima,  on  the  strategical  importance  of  which  the  writer  again 
and  again  insists,  and  which  the  Russians  made  an  abortive  attempt  to  occupy  in 
1860.    It  was  a  fact  frustrated  largely  through  the  arrival  of  the  Actxon.    The 
book  is  illustrated  by  some  spirited  sketches  by  Mr.  Blakeuey's  brother  officer,  Mr. 
Bed  well,  as  well  as  by  copies  of  Chinese  and  Japanes3  pictures,  charts  of  the  coasts, 
and  various  early  drawings  and  photographs. 

AFRICA. 

East  Africa. 

*Two  African  Trips,  with  Xotes  and  Suggestions  ou  Big  (iame  rreBorvatiou  in 
Africa.'    By  Edward  North  Buxton.     London :  Stanford.    1902. 

In  this  volume  Mr.  Buxton  puts  before  the  public  his  field-notes  taken  during 
two  holiday  trips,  made  chiefly  for  purposes  of  sport,  the  one  in  British  East 
Africa,  the  other  on  the  White  Nile.  Of  geography  pure  and  simple  it  naturally 
contains  little  with  any  title  to  novelty,  but  the   book  has  special  claims  to 
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notice  from  another  point  of  view.  The  author  is  not  a  mere  slayer  of  big  game, 
but  an  enthusiastic  student  of  the  habits  and  life-conditions  of  living  beasts  and 
birds.  He  has,  for  the  first  time,  made  a  serious  attempt  to  photograph  African 
wild  life  amid  its  natural  surroundings,  and  the  very  successful  results  (when  we 
think  of  the  difi^culties  which  such  an  attempt  must  involve)  are  given  in  the 
present  volume  in  a  most  interesting  series  of  pictures.  The  absorbing  interest  of 
the  "camera- stalks"  necessary  to  secure  these  results  can  well  be  imagined,  and 
Mr.  Buxton  insists  with  justice  that  a  successful  picture  of  wild  life  is  a  higher 
achievement,  even  in  the  realm  of  mere  sport,  than  a  trophy,  however  imposing. 
Now  that  he  has  led  the  way,  we  may  expect  that  other  travellers  will  follow 
&uit,  and  a  new  interest  will  thus  attach  to  many  of  the  future  narratives  of 
African  travel.  Mr.  Buxton  is  deeply  interested  in  the  question  of  the  preserva- 
tion of  the  larger  species  of  African  wild  animals,  and  both  his  remarks  on  the 
subject,  and  his  map  on  which  all  the  game  reserves  of  the  British  protectorates  in 
East  Africa  are  laid  down,  are  of  value  in  this  connection.  He  clearly  shows  that 
the  mere  marking  off  of  such-and-such  areas  as  reserves  is  not  enough,  but  that 
careful  attention  must  be  given  to  the  surrounding  conditions,  the  needs  of  the 
game,  and  especially  their  periodical  migrations.  Besides  the  photographs  of 
living  birds  and  beasts,  there  are  others  which  illustrate  native  life,  types  of 
scenery  and  vegetation,  etc.,  some  of  the  river-bits  in  British  East  Africa  being 
particularly  striking. 

AMERICA. 

Colonial  History. 

'  New  France  and  New  England.'     By  John  Fiske.    London :  Macmillan.    1902. 

This  volume  was  intended  by  its  author,  the  late  Mr.  Fiske,  to  complete  the 
series  of  historical  works  already  published  by  him  on  the  history  of  the  North 
American  colonies.  The  early  history  of  the  United  States  had  been  dealt  with  in 
the  two  volumes, '  The  Beginnings  of  Now  England,'  and  *  The  Dutch  and  Quaker 
Ck>lonies  in  America,'  while  the  more  recent  part  of  the  story  had  been  told  in  his 
'American  Revolution.'  The  intervening  period  was  marked  above  all  by  the 
increasing  rivalry  between  France  and  England  in  North  America,  and  its  final 
arbitrament  by  the  victory  of  Wolfe.  In  the  present  volume,  therefore,  the  author 
traces  the  growth  of  New  France  from  the  time  of  Cartier  and  Cbamplain  to  La 
Salle,  and  then  describes  the  development  and  gradual  extension  westwards  of  the 
British  colonies,  which  led  to  constantly  increasing  friction  between  the  two  nations. 
Much  of  the  story  has,  of  course,  been  often  told  before,  in  the  writings  of  Winsor, 
Parkman,  and  others,  but  many  readers  will  no  doubt  appreciate  the  opportunity 
of  learning  the  salient  facts  of  the  struggle  within  the  convenient  compass  of  Mr. 
Fiske*s  narrative.  The  fifth  and  sixth  chapters  seem,  perhaps,  hardly  to  fall  into  line 
with  the  rest,  as  they  treat  solely  of  the  internal  condition  of  the  British  colonies, 
mainly  from  the  point  of  view  of  religion.  There  are  several  reproductions  of  early 
maps,  while  references  to  other  authorities  will  help  those  who  wish  to  pursue  the 
subject  further. 

South  Amkbica. 
*  Down  the  Orinoco  in  a  Canoe.'    By  S.  P^rez  Triana.    London  :   Heinemann.     1902. 

This  gives  a  somewhat  slight  and  popular  account  of  a  journey  from  Bogota  to 
the  Orinoco  and  down  the  course  of  that  river  to  its  mouth.  The  author,  son  of  an 
ex-President  of  Colombia,  was,  during  one  of  the  periodical  South  American 
revolutions,  forced  to  seek  safety  in  flight,  and  the  only  way  open  for  this  was  that 
across  the  vast  forests  which  stretch  eastward  from  the  foot  of  the  Andes.    The 
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jonrDey  appears  to  have  been  made  Bome  years  ago,  though  dates  are  eschewed 
throufl(hout.  This,  however,  is  of  the  less  importance  that  the  region  traversed  is 
one  of  the  least-known  recesses  of  the  continent,  and  its  picture  can  vary  little  in 
the  course  of  a  few  years.  It  is,  in  fact,  this  very  remoteness  from  the  world,  of 
these  interior  fiutnesses  described  in  its  pages,  which  gives  to  the  book  an  interest 
it  would  not  otherwise  possess.  The  author  waxes  eloquent  in  his  descriptions  of 
the  vast  forests  and  mighty  rivers  which  lay  on  his  route,  though  to  English  ears 
his  language  may  sound  somewhat  flowery ;  while  the  printing  of  a  laudatory 
preface  by  another  hand — an  objectionable  practice  which  has  become  too  common 
of  late — is  by  no  means  a  recommendation. 


OCEANOGRAPHY. 

Atlas  of  the  Atlantic  Ocean. 

'  Deutsche  Seewarte :  Atlantischer  Ozean.  Ein  Atlas  von  39  Karten,  die  physikaliBchen 
Yerh&ltnisse  und  die  Yerkehrsstrassen  darstellend.  Mlt  einer  erlaiitemden  Ein- 
leitung  und  als  Beilage  zam  Segelhandbuch  fiir  den  Atlantischen  Ozean.'  2 
Auflage.  Heraosgegeben  von  der  Direktion.  L.  Friederichsen  ft  Co.,  Hamburg. 
1902. 

When  the  second  edition  of  the  '  Segelhandbuch  fiir  den  Atlantischen  Ozean  *  was 
published  in  1898,  it  was  stated  that  the  publication  of  the  Atlss  belonging  to  it 
would  be  delayed  until  it  was  possible  to  incorporate  in  the  maps  the  results  of  a 
number  of  investigations  then  in  progress,  especially  those  of  the  great "  Zebn 
Qrad-Qaadratarbeit,^'  and  of  the  VcUdivia  expedition.  The  work  has  now  been 
completed,  and  the  atlas  was  issued  at  the  end  of  last  year.  The  maps,  which  are 
drawn  on  Mercator's  projection,  have  been  reproduced  by  Wagner  and  Debes,  and 
are  without  exception  excellent  specimens  of  cartography.  The  chart  of  depths 
(No.  1)  shows  very  strikingly  how  greatly  recent  soundings  have  modified  our 
conception  of  the  relief  of  the  bed  of  the  Atlantic  ;  it  is  practically  a  reduction  of 
the  admirable  equal-area  map  compiled  by  Dr.  G.  Schott  for  the  report  on  the 
Valdivia  expedition.  Sheet  2  shows  the  temperature  of  water  at  400  metres 
below  the  surface. 

In  sheet  3  the  surface  currents  and  diBtributlon  of  drifting  ice  and  weed 
are  shown  for  mid- winter  of  the  northern  hemisphere.  This  map,  which  has 
been  drawn  up  by  Prof.  Eiiimmel,  is  particularly  important,  as  it  represents 
generalizations  from  observed  facts  rather  than,  as  in  the  case  of  most  of  the  others, 
simply  the  facts  themselves.  The  problem  of  drawing  a  satisfactory  current  chart 
still  remains,  it  seems  to  us,  to  be  satisfactorily  solved.  Nearly  all  are  much  too 
suggestive  of  "  rivers  in  the  oceans,"  and  in  some  respects  we  prefer  the  wavy 
arrows  of  the  Meteorological  Office  Current  Charts  to  the  stream-lines  of  this  atlas. 
The  marking  of  regions  where  **  drift "  currents  predominate  by  a  special  colour  is 
an  excellent  feature,  although  we  should  have  expected  to  find  part  of  the  equa- 
torial belt  so  marked,  as  well  as  the  extra-tropical  west- wind  areas.  While  it  is 
true  in  a  certain  senge,  as  Prof.  Kriimmel  says,  that  the  general  current 
system  in  the  Atlantic  undergoes  little  seasonal  variation,  we  can  hardly  sgree  that 
the  winter  chart  serves  quite  satisfactorily  for  the  whole  year.  The  drift  cir- 
culation shown  on  the  map  for  the  North  Atlantic  closely  represents  the  average 
state  of  affairs  in  winter,  but  in  summer  the  general  movement  in  the  belt,  say, 
between  lat.  50®  N.  and  lat.  60°  N.,  is  more  from  the  west,  while  on  the  eastern 
side  the  northerly  movement  is  frequently  absent,  and  sometimes,  at  least,  is 
altogether  reversed  between  Iceland  and  the  British  Isles. 
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The  four  following  mape,  Nos.  5  to  8,  show  the  distribution  of  surface  tempera- 
ture for  the  months  February,  May,  August,  and  November.  Sheet  9  gives  the 
mean  annual  temperature  of  the  air,  and  sheet  10  the  temperature  for  the  four 
months,  over  the  whole  Atlantic  basin.  These  last  are  particularly  valuable,  as  they 
extend  from  long.  100^  W.  to  30^  E.,  and  include  all  South  America,  and  parts 
of  Europe,  North  America,  and  Africa.  The  next  two  sheets  give  the  air-tempera- 
tures  for  each  month  over  the  oceanic  area  alone ;  all  these  maps  are  new,  and 
depend  largely  on  the  '*  Zehn  Grad-Quadratrabeit."  Sheets  13  to  16  deal  similarly 
with  atmospheric  pressure,  the  material  being  derived  from  the  same  sources.  Next 
follows  a  series  of  charts  illustrating  the  general  meteorology  of  the  Atlantic,  the 
most  complete  and  exhaustive  series  of  its  kind  in  existence,  and  one  which  will 
well  repay  the  study  of  every  teacher  of  geography,  as  well  as  of  every  student  of 
special  climatology.  It  is  unnecessary  to  give  the  full  list  of  the  maps,  and  it  is 
difficult  to  single  out  any  as  of  special  value,  but  without  prejudice  to  the  others 
we  may  mention  the  plate  showing  weather  types,  from  K5ppen  and  van  Bebber*s 
well-known  papers ;  the  maps  of  duration  and  direction  and  mean  change  of  wind- 
direction  of  storms,  from  the  important  paper  published  by  E.  Enipping  in  the 
Annalen  der  Hydrographie  for  August,  1901 ;  the  chart  of  mean  frequency  and 
tracks  of  cyclones  in  the  North  Atlantic ;  and  the  rainfall  charts. 

The  last  section  of  the  atlas  includes  three  maps  showing  the  magnetic  elements 
for  1902,  two  showing  the  chief  routes  for  steamers  and  sailing  vessels  during  the 
winter  and  summer  months,  and  one  by  Dr.  H.  Bolan  showing  the  distribution  of 
the  chief  species  of  whales,  with  the  fishing-grounds. 

H.  N.  D. 

GENERAL. 

The  Geoobafheb  at  High  Altitudes. 

'  Climbing  on  the  Himalaya  and  Other  Mountain  Ranges.'    By  J.  Norman  Collie, 

F.B.s.    Edinburgh :  David  Douglas.    1902. 

In  this  volume  Professor  Collie  has  given  us  something  of  his  mountaineering 
experiences  in  many  lands.  Portions  of  the  book  are  not  entirely  new,  having 
appeared  in  other  guise,  to  wit  in  the  pages  of  the  Alpine  Journal  and  in  the  pub- 
lications of  the  Scottish  Mountaineering  Club. 

Although  nominally  addressed  to  the  mountaineer,  the  work  is  full  of  interest 
to  the  geographer,  and  is  illustrated  by  some  fine  photogravures  from  the  author's 
negatives.  The  most  important  portion  of  the  book  is  undoubtedly  that  dealing 
with  the  Himalaya,  which  occupies  the  first  half  of  the  volume.  After  an  intro- 
ductory chapter  on  the  history  of  mountaineering  in  India,  the  author  carries  us 
away  to  his  own  special  district  between  the  Astor  river  and  the  Indus,  where  the 
Diamirai,  Kupal,  and  several  minor  glaciers  cluster  on  either  flank  of  the  lofty 
Nanga  Parbat  range.  In  this  introductory  chapter  we  have  an  interesting  epitome 
of  the  chief  ascents  and  expeditions  in  various  parts  of  the  range.  In  this  con- 
nection it  is  interesting  to  note  that  the  author  accepts  Mr.  Qraham's  account 
of  his  ascent  of  Eabru  (24,015  feet)  in  the  Eangchenjunga  range,  summing  up 
the  evidence  in  the  following  sentence :  '^  Any  one  who  will  take  the  trouble  to 
read  his  account  of  the  ascent  of  Kabru,  cannot  fail  to  admit  that  he  must  have 
climbed  the  peak  lying  on  the  eouth-west  of  Eangchenjunga,  viz.  Eabru,  for  there 
is  no  other  high  peak  there  which  he  could  have  ascended  from  his  starting-point 
except  Eangchenjunga  itself.  .  .  .  Now,  if  they  climbed  Eabru,  they  were  at  a 
height  of  24,000  feet  whether  they  had  a  barometer  with  them  or  not,  for  that  is 
the  height  determined  by  the  Ordnance  Survey.^'    In  this  conclusion  he  agrees 
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with  Mr.  Freshfield,  who  visited  the  peak  in  1899,  and  Kabru  most  in  future  be 
placed  first  in  the  catalogue  of  mountain  ascents  as  the  highest  point  on  the  Earth's 
surface  yet  attained  by  man.  One  of  the  chief  arguments  urged  against  this 
ascent  was  the  asFcrtion  that  Graham  makes  practically  no  reference  to  the  pangs 
of  mountain  sicknes^i,  which  it  is  assumed  he  must  have  ft-lt  acutely  at  this  alti- 
tude. Our  author^s  experience  in  this  rf spect  agrees  with  that  of  Sir  M.  Conway, 
Mr.  Freshfield,  and  others  who  have  visited  the  Himalayas  of  recent  years.  Only 
once  did  the  party  on  Nanga  Parbat  experience  any  real  ill  effects  from  this 
cause,  and  that  was,  as  in  similar  cases,  at  a  height  below  18,000  feet. 

This  expedition  to  Nauga  Parbat,  undertaken  in  1895  with  Mr.  Q.  Hastings 
and  the  late  Mr.  A.  F.  Mummery,  is  a  record  of  a  very  plucky  attack,  without  the 
assistance  of  professional  guides,  on  a  difficult  and  isolated  range.  Between  July  17 
and  August  24,  the  party  ascended  the  Diamirai  peak  (19,000  feet)  and  crossed  the 
Diamirai  pass  (18,000  feet)  and  other  minor  passes  in  the  range,  while  a  height 
of  20,000  feet  was  reached  by  Mummery  and  Ragobir  on  Nanga  Parbat,  and 
21,000  on  the  rocks  above  the  Mazeno  pass  by  Mummery  and  Hastings.  Alto- 
gether the  climbing  appears  to  have  been  of  the  severest  kind,  and  the  accent 
ot  Nanga  Parbat  does  not  seem  to  be  any  nearer  immediate  realization  than  that 
of  Eant^chenjunga  or  E,.  The  sad  accident  which  brought  this  expedition  to  a 
sudden  conclusion  is  now  well  known.  In  attempting  to  cross  the  Diama  pass. 
Mummery,  Ragobir,  and  Gk)rman  Singh  dbappeared  for  ever,  having  most  likely, 
it  seems,  been  overwhelmed  by  an  avalanche  falling  from  the  north  face  of  Naoga 
Parbat.  Thus  perished  the  most  brilliant  amateur  climber  of  his  day,  and  one 
who  had  but  few  equals  among  professional  mountaineers. 

The  chapter  which  follows  on  the  Canadian  Rocky  mountains  forms  a  charming 
introduction  to  the  mountain  geography  of  this  little-known  region.  The  nomen- 
clature of  peak  and  glacier  on  the  accompanying  map  shows  that  here,  as  elsewhere, 
the  English  mountaineer  is  still  to  the  fore,  such  names  as  Fresh  field,  Bryce, 
Dent,  Stntfield,  and  Mummery  speaking  for  the  nationality  of  the  explorer  in 
no  uncertain  voice,  while  the  fact  that,  with  one  sad  exception,  they  are  names 
of  living  and  active  mountaineers  testifies  to  the  recent  date  of  their  discovery. 
We  have  only  one  fault  to  find  with  this  chapter,  and  that  is  that  it  is  all  too 
short.  We  feel  that  the  reader  has  been  mentally  jilted ;  he  has  been  led  on  to 
admire  this  fair  country,  the  description  of  which  has  been  clothed  in  most  attractive 
garb,  only  to  find  himself  excluded  in  the  end  from  more  intimate  confidences.  He 
would  like  to  have  heard  more  of  that  interesting  group  the  Colombia  range,  dis- 
covered by  the  author  and  his  party  in  1898,  of  the  characters  of  the  group,  and 
the  nature  of  the  climbing  they  afford.  But  perhaps,  if  rumour  is  to  be  trusted, 
the  author,  like  a  skilful  cook,  has  merely  whetted  the  appetite  of  his  readers  by 
an  Jwrs'd^oeuvre,  to  be  followed  by  a  joint  work  dealing  exclusively  with  this 
fascinating  country. 

In  the  chapter  on  the  Lofoten  islands,  the  author  shows  himself  a  master  of 
terse  analysis;  thus,  in  speaking  of  the  characteristic  scenery  produced  by  ice-erosion, 
he  very  happily  describes  the  country  as  having  been  '*  worn  to  the  bone  " — that 
is,  suffered  the  removal  of  its  softer  superficial  covering :  a  truer  description  of 
ice-work  than  the  author  perhaps  intends,  for,  in  speaking  of  the  Ofaten  fjord,  he 
mentions  '*  valleys  whose  sides  for  miles  are  perpendicular  walls  of  rock,  sometimes 
a  couple  of  thousand  feet  high,  and  which  have  undoubtedly  been  excavated  and 
then  polished  by  the  power  of  ice."  With  due  deference  to  the  distinguished 
author,  we  would  like  to  query  the  '^  undoubtedly,^'  especially  as  we  read  in  the  same 
paragraph,  *'  On  Nanga  Parbat  I  have  seen  a  vast  glacier  turned  to  one  side  by  its 
own  moraine ;  "  and  we  would  like  to  recall  the  fact  that  the  same  phenomenon  has 
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been  frequently  described  recently  from  ^an  arctic  ice-slieet  such  as  that  on 
Greenland  "  or  Spitsbergen. 

The  remainiog  chapters  are,  perhaps^  less  geographical  in  their  aim.  The 
chapter  on  the  Alps  (giving  iocidentally  an  account  of  one  of  the  author's  most 
brilliant  ascents  with  Mummery  up  the  Brevna  route  of  Mont  Blanc)  should  be 
read  by  all  who  affect  to  dcBpise  this  cradle  of  the  mountaineering  race.  It  con- 
tains some  of  the  best-written  pages  in  the  book.  In  spite  of  modem  innoyation, 
the  Alps  will  retain  their  splendid  fascination  for  many  a  year  to  come.  **  The 
overhanging  cornices  high  above,  for  ever  on  the  point  of  breaking  off,  will  still 
hang  poised  in  unstable  equilibrium.  The  storms  will  sweep  as  frequently  as  of 
old  across  that  mountain  land,  holding  for  a  brief  space  all  in  gloom ;  the  lightning- 
flashes,  the  roar  of  the  thunder,  the  driving  snow,  and  the  keen  biting  wind  will 
hunt  the  too  presumptuous  climber  back  to  lower  altitudes,  as  they  have  done 
often  before ;  and  afterwards  the  sun  will  shine  again,  dissolving  tbe  clouds,  drying 
the  lower  slopes,  and  showing  how  tbe  old  mountains  have  once  more  put  on  a 
clean  garment,  which,  in  magnificence,  in  glittering  splendour,  is  as  unmatched  or 
unequalled  as  the  deep  glowing  colour  of  that  *  solitary  handmaid  of  eternity,* 
the  open  ocean,  or  tbe  glories  of  the  heavens  at  dawn  or  at  sunset.*' 

The  author's  passion  for  sunsets  is  very  marked,  and  gives  rise  to  some  of 
the  finest  passages  in  the  book,  and  his  feeling  for  scenery  is  evinced  in  every 
page.  What  could  be  more  graphic  than  the  following  description  of  the  Lofuten 
islands  ? — "  For  those  who  care  to  climb  where  great  expanses  of  sky  and  clouds 
arch  slowly  down  to  the  far-off  horizon,  and  where  lonely  islands  are  set  in  open 
spaces  of  blue  water,  those  remote  Lofoten  mountain  fastnesses  beyond  the  arctic 
circle  are  difficult  to  equal.  The  low  circling  sun  making  it  for  ever  afternoon, 
flooding  sky  and  mountain  land  in  warm  luminous  colour,  which  deepens  the 
distances,  and  adds  perspective  to  ridge  after  ridge  of  serrated  and  barren  peaks." 

Though  the  description  of  actual  mountain  ascent  is  limited  to  a  few  portions 
of  the  book,  every  page  breathes  out  the  spirit  of  the  everlasting  hills,  the  attar  of 
mountain  memories  distilled  from  the  soul  of  one  of  Nature's  truest  worshippers. 
It  is  indeed  a  charming  book. 

E.  J.  G. 
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The  Awards  for  1903. — The  Royal  Medals  and  other  premiums  of 
tbe  Society  have  been  awarded  this  year  as  follows:  The  Founder's 
Medal  has  been  assigned  to  Mr.  Douglas  W.  Freshflield,  in  recognition 
of  his  valuable  contributions  to  our  knowledge  of  the  Caucasus,  both 
by  his  journeys  and  writings,  and  for  his  recent  explorations  round 
Mount  Kangchenjunga.  It  is  also  intended  as  a  mark  of  appreciation 
of  his  persistent  efforts  in  behalf  of  the  improvement  of  geographical 
education.  The  Patron's  Medal  will  be  given  to  Captain  Otto  Sverdrup, 
for  his  important  discoveries  in  the  Jones  sound  region  during  his 
recent  arctic  expedition,  as  well  as  for  the  important  part  which  he 
played  as  captain  of  the  Fram  during  Dr.  Nansen's  famous  expedition. 
The    award    of   the    Special  Victoria  Medal,   given  for  geographical 
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research,  to  Dr.  Sven  Hedin,  has  already  been  announced  in  the  Jbumoi, 
as  it  was  made  during  the  recent  visit  of  the  explorer  to  this  country. 
The  Murchison  Grant  has  been  awarded  to  Mr.  Isaachsen,  Captain 
Sverdrup*s  right-hand  man  during  his  recent  expedition,  to  whom  many 
of  the  geographical  discoveries  made  by  the  expedition  were  due.  The 
Back  Grant  goes  to  Dr.  W.  G.  Smith,  for  his  investigations  into  the 
geographical  distribution  of  vegetation  in  Great  Britain ;  the  Gill  Me- 
morial to  Mr.  Ellsworth  Huntington,  for  his  remarkable  journey  through 
the  great  canon  of  the  Euphrates,  described  in  the  Journal  for  August 
last ;  and  the  Cuthbert  Peek  grant  to  Major  J.  A.  Burden,  for  his 
excellent  route-surveys  in  Northern  Nigeria. 

BVSOPS. 

A  German  Critic  of  the  Ordnance  Survey  Maps.— In  explaining,  in  a 

recent  number  of  Fetermanns  Mitteilungen  (1902,  No.  10),  the  method  adopted  in 
the  preparation  of  the  new  map  of  the  British  Isles  for  Stieler's  Handatlas,  Herr 
Koffmahn  indalges  in  some  criticisms  of  the  English  Ordnance  maps,  which  are 
for  the  most  part  quite  unfounded.     His  statements  are,  indeed,  in  many  cases,  so 
wide  of  the  facts  as  to  be  quite  inexplicable,  except  on  the  supposition  that  he  has 
consulted  some  out-of-date  sheets  of  the  old  edition  ;  but  as  he  shows  himself  in 
many  respects  conversant  with  the  latest  developments  in  the  work  of  the  Survey 
OfiBce,  it  seems  that  this  explanation  cannot  hold  good.    The  criticisms  are  in 
many  cases  general  ones,  no  specific  instances  of  the  alleged  defects  being  quoted, 
so  that  it  is  impossible  to  reply  to  them  except  by  an  equally  general  negative, 
but  there  are  also  some  definite  statements,  the  incorrectness  of  which  will  be 
evident  to  all  who  are  acquainted  with  the  Ordnance  maps.    Thus,  with  reference 
to  the  1-inch  map,  we  are  told  that  many  sheets  of  the  so-called  "  revised  "  maps 
date  back  thirty  to  forty  years,  the  revision  having  taken  place  a  generation  ago. 
As  a  matter  of  fact,  as  may  be  seen  from  the  date  printed  at  the  foot  of  each  map, 
the  oldest  sheet  was  revised  considerably  less  than  ten  years  ago,  while  most  of  the 
sheets  have  been  revised  much  more  recently.     Changes  in  county  boundaries,  in 
regard  to  which  a  complaint  of  inaccuracy  is  made,  are  inserted  at  each  revision, 
while  new  railways  are  inserted  from  time  to  time  as  they  are  opened  for  traffic. 
To  the  statement  that  considerable  towns  of  recent  growth  are  still  shown  as 
villages,  and  that  some  populous  industrial  centres  are  represented  as  mere  farmS) 
it  is  obviously  impossible  to  reply  in  the  absence  of  any  citation  of  instances.     Herr 
Koffmahn  appears  to  derive  his  ideas  in  many  cases  from  criticisms  which  have 
been  made  in  this  country,  failing  to  see  that,  even  if  true  when  first  put  forward 
ten  to  sixteen  years  ago,  the  subsequent  revision  has  rendered  them  quite  inappli- 
cable at  the  present  day.     It  is  somewhat  singular,  also,  that  among  the  sources  by 
which,  as  he  says,  he  was  obliged  to  supplement  the  maps  of  the  Ordnance  Survey, 
he  should  give  a  prominent  place  to  Bartholomew's  2-mile  map  of  Scotland,  though 
this  is  itself  avowedly  based  on  the  Ordnance  maps.    The  criticisms  on  the  inferior 
methods  of  hill-representation  in  vogue  in  this  country  are  probably  not  intended 
to  apply  to  the  Ordnance  maps — if  so,  it  would  be  a  sufficient  answer  to  point 
to  the  1-inch  hill  maps  of  the  mountainous  districts  of  Scotland,  etc. — but  rather  to 
maps  for  use  in  schools.     But,  while  allowing  that  these  have  been  far  from  satis- 
factory in  the  past,  and  may  still  leave  room  for  improvement,  we  hardly  think 
that  Herr  Koffmahn  is  acquainted  with  the  better  class  of  school  maps  which  have 
come  into  use  within  recent  years.    He  expresses  the  hope  that  his  own  map  of  the 
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British  isles  may  be  largely  used  in  this  country  as  well  as  in  Germany,  and  it 
cannot  be  denied  that  it  gives  an  admirable  general  view  of  the  surface  features  of 
the  country — probably  the  best  in  existoDce,  considering  the  size  of  the  map.  It 
is  to  be  regretted,  however,  that  the  scale  (1 :  1,500,000)  is  far  too  small  to  do 
adequate  justice  to  the  more  thickly  populated  districts. 

Afforeitation  in  the  Black  Conntry. — A  society  for  promoting  the  afforesta- 
tion of  the  Black  Country  was  recently  inaugurated  by  a  meeting  held  at  Birming- 
ham, at  which  Sir  Oliver  Lodge  presided.  It  is  a  common  idea  that  the  large  area 
in  this  district  covered  with  ash-heaps  and  other  dSbris  is  necessarily  condemned 
to  remain  in  a  state  of  hideous  barrenness,  but  it  is  satisfactory  to  find  that  such 
is  not  by  any  means  the  case.  Commenting  on  the  recent  meeting.  Prof.  Schlich 
mentions,  in  Nature  for  February  26  last,  an  instance  from  the  Belgian  Ardennes, 
in  which  old  slag  and  ash -heaps  were  found  by  him  well  stocked  with  oak  and 
ash  trees,  some  of  them  of  considerable  size,  and  he  states  that  it  was  the  know- 
ledge of  this  fact  which  suggested  to  Mr.  W.  R.  Fisher,  to  whom  the  credit  of 
bringing  it  forward  belongs,  the  idea  that  the  Black  Country  might  be  utlilized 
in  the  same  way.  The  area  with  which  it  is  proposed  to  deal  is  said  to  be  some 
14,000  acres,  now  covered  by  some  extent  by  grass,  and  grazed  over  by  sheep  ;  but 
if  systematically  planted,  the  advantage  both  from  a  utilitarian  and  sssthetic 
point  of  view  could  not  fail  to  be  important.  In  these  days,  when  practical  con- 
siderations alone  are  so  apt  to  carry  the  day,  it  is  pleasant  to  find  that  the  less 
tangible  results  of  such  afforestation  in  the  direction  of  improving  the  moral  and 
sBstbetic  conditions  of  life  in  the  Black  Country  met  with  due  appreciation  at  the 
meeting.  Prof.  Schlich  urges  that  the  whole  undertaking  should  be  placed  under 
the  control  of  a  single  body  representing  the  various  interests  involved,  and 
suggests  fast-growing  conifers  as  the  most  suitable  trees  for  planting. 

The  Diois  and  the  Baronnies. — This  region,  which  is  described  by  M.  Paquier 
in  La  Orographies  October  to  December,  1902,  occupies  the  eastern  part  of  the 
department  of  the  DrCme  between  the  plateau  of  Vercors  in  the  north.  Mount 
VentouK  and  the  ridge  of  the  Lure  in  the  south,  Devoluy  and  Gap  on  the  east, 
and  the  forest  of  Saou  and  Nyons  on  the  west.  The  dividing-line  between  the 
Diois  in  the  north  and  the  Baronnies  in  the  south  is  between  Mount  Ang^le  and 
Serres.  Throughout  the  region  synclinal  elliptical  valleys  are  characteristic.  In 
the  south  they  lie  east  and  west,  with  a  sharp  deflection  to  the  north  on  the 
extreme  western  end,  whereas  in  the  Diois  the  whole  western  region,  with  the 
exception  of  the  forest  of  Saou,  has  the  synclines  stretching  from  north  to  south. 
The  east-and-west  direction  is  the  older,  and  represents  the  pre-oligocene  foldings 
which  characterize  the  Pyrenees  and  Provence.  The  north-and-south  synclines 
are  due  to  post-Miocene  foldings  of  the  Alps,  which  are  alone  met  with  in  the 
Vercors  and  the  Chartreuse  farther  to  the  north.  The  region  is  therefore  an 
intermediate  one,  becoming  more  and  more  proven9al  from  north  to  south.  1'he 
alternation  mainly  of  harder  and  softer  limestone  determines  scarped  land- 
scapes where  they  are  not  too  steeply  tilted,  and  series  of  saw-toothed  ridges  where 
the  dip  is  nearly  vertical  in  the  anticlinal  areas.  The  establishment  of  a  stable 
drainage  system  in  such  a  region  of  synclinal  hollows  sharply  defined  and  sur- 
rounded by  anticlinal  ridges,  can  only  be  brought  about  when  the  anticlines  are 
sufficiently  worn  down  to  become  the  seat  of  the  principal  streams.  In  the 
Baronnies  a  mature  hydrographical  system  exists,  but  the  successive  stages  of  its 
evolution  are  often  impossible  to  trace,  while  in  the  Diois,  where  recent  tectonic 
movements  have  had  greater  play,  especially  on  the  western  side,  the  mature 
condition  has  not  been  reached,  and  capture  phenomena  are  easily  recognized  and 
testify  to  its  less  evolved  condition.    The  western  Baronnies  are  drained  by  the 
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Eygues  and  the  Ouvdze  to  the  Rhooe.  They  rise  in  large  downfolds,  in  which  they 
flow  from  east  to  west;  but  in  the  west  they  turn  to  the  south-west  at  right 
angles  to  the  tectonic  features  of  alpine  trend  across  the  transverse  depression 
where  the  fold  axis  changes  its  direction.  The  eastern  Baronnies  were  also 
originally  drained  to  the  west,  but  the  wearing  down  of  the  upfold  (in  which 
glaciation  played  a  part)  along  which  the  Buech  now  flows,  has  transformed  the 
synclinal  M6ouge  and  Orpierre  into  obsequent  rivers,  while  the  westward  flowing 
Lauzence,  a  tributary  of  the  M^ouge,  is  a  relict  of  the  old  consequent  system.  In 
the  Rosans  valley  this  development  is  not  so  complete,  for  the  greater  part  is  still 
drained  westwards  by  the  Egyues.  The  hydrography  of  the  Diois  is  less  mature. 
Eliminating  the  small  part  tributary  to  the  Bueche  and  the  south-east  of  the 
Yaldrome,  the  Diois  is  surrounded  by  upfolds  with  only  two  openings  to  the 
exterior  of  the  Alps,  the  one  used  by  the  Oule,  which  drains  the  south,  and  that 
of  the  Drdme  in  the  north.  The  course  of  the  Drome  from  south-east  to  north- 
west is  determined  by  the  folds,  which  are  compounded  of  the  east-west  and 
north-south  trends ;  from  Die  to  Espinal  it  curves  round  the  anticlinal  margin  of 
the  north  of  the  Diois  plateau,  but  after  passing  the  gorge  at  Yerchery,  it  runs 
almost  due  west  to  the  Rhone,  parallel  to  the  axis  of  the  forest  of  Saou,  but  cutting 
across  a  transversal  depression  in  the  north-south  folds  which  it  crosses  on  the 
way  as  far  as  Crest.  Its  course  here  may  be  compared  with  that  of  the  Eygues 
above  Nyons.  The  valley  of  the  Gharce  presents  an  admirable  example  of  an 
asymmetric  synclinal  area,  and  in  it  the  subsequent  streams  are  of  great  import 
tance.  The  Oule,  which  drains  this  valley,  begins  as  a  consequent  torrent,  but  the 
synclinal  axis  is  not  followed  by  it,  and  the  chief  exit  from  the  valley  is  by  a 
subsequent  channel  at  right  angles  to  the  synclinal  axis.  In  the  upper  Jurassic 
limestone  the  irregularities  of  the  gorges  cannot  be  explained  by  external  denuda- 
tion, and  it  is  necessary  to  take  into  account  subterranean  erosion. 

Prof.  Cvijic's  Investigations  in  the  Balkans.— With  the  object  of  com- 
pleting his  researches  in  the  eastern  and  central  parts,  Prof.  Cvijic  has  made 
explorations  in  the  mountain  region  of  the  Balkan  peninsula.  During  the  last 
seven  or  eight  years  he  has  crossed  it  at  forty  different  points,  distributed  over 
its  entire  length  from  the  Zajecar  basin  in  Servia  to  the  Black  sea ;  bat  the  greater 
number  of  these  crossings  were  made  in  the  summer  of  1902,  and  further  excur- 
sions have  been  made  to  the  Earadzi  mountains  and  the  Istrandzadagh.  As  a 
result  of  these  journeys  considerable  additions  have  been  made  to  the  geological 
maps,  numerous  sections  have  been  drawn,  and  lines  of  folding  determined.  The 
relation  of  the  Jaila  mountains  to  the  Balkans  has  been  elucidated  by  an  expe- 
dition to  the  Crimea,  which  permitted  a  study  of  the  tectonic  conditions  of  the 
coast  ranges  in  that  peninsula.  Prof.  Cvijic  is  now  working  up  the  large  amount 
of  material  he  has  collected,  and  attaches  special  importance  to  the  preparation  of 
tectonic  maps  of  the  region  where  the  Transylvanian  Alps  (between  Hungary  and 
Rumania)  merge  with  the  western  Balkans,  of  the  district  to  the  south  of  the 
Iron  Gates,  and  of  the  central  and  eastern  parts  of  the  long  Balkan  chain.  The 
sections  are  also  being  elaborated  on  a  large  scale.  We  are  informed  that 
the  observations  in  a  number  of  places  have  been  found  to  be  still  inadequate, 
and  that  Prof.  Cvijic  intends  to  remedy  the  deficiencies  by  further  explorations 
next  summer.  The  chief  results  of  the  investigation  will  be  communicated  to  the 
International  Geological  Congress  to  be  held  at  Vienna  at  the  end  of  August,  and 
the  memoirs  will  be  published  by  the  Vienna  Academy  of  Sciences. 

The  Middle  Urals.— The  second  part  of  vol.  xxxiv.  of  *  Me  moires  de  la 
Socidt^  de  Physique  et  d'flistoire  Naturelle  de  G^n^ve '  embodies  the  results  of 
work  by  Prof.  Louis  Duparc  and  Dr.  Francis  Pearce  in  the  district  of  Rastesskaya 
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and  KusilovBkaya-Datcba,  in  the  goyernment  of  Perm.    The  region  is  watered  by 
the  upper  Koeva  and  its  feeders.    This  river  is  one  of  the  numerous  tributaries 
that  flow  westward  to  the  Rama  from  the  low  hills  of  the  Middle  Ural,  and  joins 
the  main  riyer  some  hundred  miles  above  Perm.    The  structure  of  this  portion 
of  the  Ural  system  is  of  a  highly  complicated  nature ;  its  main  lines  run  along 
parallel  chains  running  north-east  and  south-west  in  the  northern  portion,  but  the 
general  trend  swings  to  south-«>a8t  in  the  southern.    The  elevation  is  of  course  not 
great,  the  highest  point  reaching  little  over  4000  feet.    The  vegetation  consists 
of  dense  coniferous  and  deciduous  forests,  while  the  valleys  are  exceedingly  fertile. 
This  section  of  the  Ural  system  also  includes  the  wealthy  mineral  workings  which 
have  their  main  market  at  Ekaterinburg.    The  particular  section  of  the  country 
worked  by  Prof.  Duparc  and  Dr.  Pearce  is  here  described  in  very  full  detalL    The 
orographical  and  hydrographinal  features  are  first  considered,  accompanied  by  a 
sketch  of  general  conditions — ^flora,  fauna,  population,  and  the  rest.    We  observe 
from  the  admirable  illustrations  which  accompany  this  section  how  little  the  Ural 
system  approximates  to  the  appearance  of  a  mountain  range  proper,  which  is 
usually  accorded  to  it  in  maps.    It  appears  in  these  photographs  as  a  succession 
of  low  upheavals  exactly  of  billow  form — long  slow  swells  succeeding  one  another 
in  a  regular  alignment.    The  rivers  are  not  particularly  rapid,  but  are  shallow, 
and  offer  no  great  facilities  for  regular  communication,  which,  in  effect,  is  difficult 
by  any  means.     The  travellers  note  how  the  long  '*  pirogues,"  though  of  the 
lightest  draught,  frequently  ran  upon  shoaU.    The  second  and  third  parts  of  the 
treatise  are  concerned,  in  the  closest  detail,  with  the  geology  of  the  two  hills  to 
which  the  travellers  confined  their  most  careful  attention.    The  Urals  present 
a  considerable  geological  uniformity ;  the  main  axis,  always  on  the  eastern  side  of 
the  upheaval?,  consists  of  a  strip  mainly  composed  of  granites,  porphyries,  and 
rocks  of  a  kindred  nature,  while  the  long  western  descent,  with  which  we  are 
concerned,  has  coverings  from  Silurian  to  Triassic.    Thus  a  detailed  examination  of 
certain  ]K>int8  is  of  value,  and  the  careful  analysis  to  which  Prof.  Duparc  and 
Dr.  Pearce  have  subjected  the  peaks  of  Koswinsky  mountain,  and  the  lesser  height 
of  Katechersky,  will  prove  of  the  greatest  interest  to  close  students  of  geology. 

ASIA. 

Tidal  Periodicity  of  Earthqaakes  in  Assam.— The  idea  that  the  relative 

frequency  of  earthquakes  may  be  influenced  in  some  way  by  the  action  of  the 
Suo,  Moon,  or  planets  on  the  Earth  has  long  met  with  attention  on  the  part  of 
scientific  men,  as  a  result  of  which  certain  generalizations  have  been  put  forward, 
as,  e.g.,  that  earthquakes  are  more  frequent  in  winter  than  in  summer,  and  by  night 
than  by  day.    The  laborious  researches  of  M.  Montessus  de  Ballore,  who  based 
his  conclusions  on  a  study  of  45,000  earthquakes,  seemed  to  show  that  when  large 
numbers  like  these  were  considered,  the  periodicity  apparent  in  individual  lists 
tended  to  disappear ;  though,  on  the  other  hand,  Dr.  Davidson  showed  that  within 
definite  regions  there  is  a  distinct  seasonal  variation.    Mr.  R.  D.  Oldham,  of  the 
Geological  Survey  of  India,  has  lately  made  a  study  of  the  records  of  earthquake 
shocks  in  Assam,  which  have  been  kept  since  1897,  the  year  of  the  great  earth- 
quake in  that  province;  and  the  results  of  his  inquiry  are  put  forward  in  the 
Journal  of  the  Asiatic  Society  of  Bengal,  vol.  Ixxi.,  1902,  pp.  139-163  (also  issued 
as  a  rpprint).     Mr.  Oldham  points  out  that  any  pffe'^t  which  the  attraction  of  the 
sun  and  moon  may  have  will  be  mainly  exerted  by  the  tide-prodncing  forces  they 
Pet  up,  and  he  therefore  brieflv  sketches  the  way  in  whirh  these  are  exercised. 
If,  he  points  out,  we  suppose  the  force  exerted  at  any  point  to  be  resolved  into 
two  separate  forces — one  vertical,  the  other  horizontal,  the  vertical  force  attains 
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its  upward  maximam  where  the  satellite  (the  sun  as  well  as  the  moon  is  regarded 
as  such  for  the  special  purposes  of  this  investigation)  is  in  the  zenith  or  nadir, 
and  its  downward  maximum  along  the  great  circle  at  right  angles  to  the  line 
joining  these  points ;  while  the  horizontal  force  attains  its  maximum  along  two 
circles  distant  ahout  54^  44'  from  the  zenith  and  nadir  respectively.  Mr.  Oldham 
then  calculates,  for  26^  N.,  and  for  different  declinations  of  the  sun,  the  intervals, 
hefora  and  after  midday  and  midnight,  of  the  passage  both  of  the  circles  of  maxi- 
mum tide-producing  forces,  and  (which  may  be  still  more  important)  of  the 
maximum  rate  of  change  of  such  forces ;  afterwards  examining,  side  by  side  with 
the  results,  the  actual  data  as  to  earthquake  frequency  which  have  been  obtained. 
Into  the  details  of  the  inquiry  we  cannot  enter,  but  the  general  result  is  to  show 
(1)  that  earthquake  shocks  in  Assam  were  most  frequent  between  10  and  11  p.m., 
and  between  6  and  7  a.m.,  though  no  satisfactory  cause  can  be  assigned  for  this 
distribution;  (2)  that  there  is  another  and  smaller  variation  which  has  the 
appearance  of  being  due  to  the  tidal  stresses  set  up  by  the  attraction  of  the  sun ; 
and  (3)  that  if  this  is  really  the  case,  the  horizontal  stress  is  much  more  efficient 
than  the  vertical,  and  the  rate  and  range  of  variation  of  the  stress,  than  its  actual 
amount.  These  conclusious  are  to  be  regarded  as  provisional  only  until  observa- 
tions  over  a  longer  period  are  available. 

The  Dalai  Lama's  Beiidence  at  Potala.— Mr.  Douglas  Freshfield  sends 

us  the  following  note  on  a  new  representation  of  the  Dalai  Lama*s  palace :  *'  Mrs.  Le 
Mesurier,  the  wife  of  the  English  Resident  in  Ladakh,  has  sent  me  from  Iieh 
a  photograph  of  an  original  drawing  of  Potala,  the  residence  of  the  Dalai  Lama  at 
Lhasa,  taken  from  an  original  drawing  given  to  her  by  a  Buddhist  lama  in  Ladakh. 
The  yiew  is  taken  from  the  same  direction  as  that  published  with  Chandra  Das's 
narrative,  but  appears  to  be  somewhat  more  skilfully  drawn,  and  while  confirming 
the  accuracy  of  the  published  print  adds  some  additional  details.*' 

The  Desert  of  Oobi  between  Hand  and  Snchan.— Dr.  Futterer  crossed 

this  region  in  his  journey  through  Asia,  and  has  described  it  from  a  geographical 
point  of  view  in  considerable  detail  in  the  last  nuoaber  of  the  Erganzungshefie 
of  Petermanns  Mitteilungen  (No.  139),  1902.  There  are  three  different  belts — 
(1)  the  northera  fiat  depression,  extendiag  roughly  from  east  to  west;  (2)  the 
middle  mountain  zone  of  the  Pe-shan ;  and  (3)  a  southern  longitudinal  depression 
between  the  Pe-shan  and  the  Nan-shao.  The  northern  depression  lies  to  the 
south  of  the  Karluk-tag  branch  of  the  Tian-shan,  is  some  65  kilometres  wide,  and 
rises  from  840  metres  at  Dachwantan,  south  of  Hami,  to  1700  metres,  at  the 
northern  foot  of  the  Pe-shan.  Towards  the  west  it  deepens,  to  Shona-nor  it  rises, 
to  sink  again  to  the  depression  of  Turfan.  It  is  mainly  covered  with  waste 
derived  from  both  northern  and  southern  mountains.  Here  and  there  are  patches 
of  loam  and  spots  of  vegetation  where  the  water  reaches.  Slight  elevations  of  old 
volcanic  origin  rise  above  the  waste  deposits,  which  overlie  Tertiary  fresh-water 
sediments  as  far  as  can  be  observed.  The  base  of  the  Pe-shan  or  Bei-shan 
mountain  zone  is  1700  metres  on  the  north,  1400  in  the  south,  and  2130  metres 
in  the  centre.  It  consists  of  five  more  or  less  parallel  ranges  striking  east-north- 
east and  west-south -west,  separated  by  wide,  fiat  longitudinal  troughs.  The 
northern  range  is  a  continuation  of  theOhol-tag  of  the  Tian-shan,  and  the  southern 
is  the  easterly  prolongation  of  the  Kuruk-tag,  which  trends  to  the  Tian-shan  south 
of  Bagrash-kul  and  Korla.  The  four  middle  ranges  rise  about  500  metres  above 
the  sockle^that  is,  about  2500  metres  above  the  sea.  The  structure  of  this  zone 
is  complicated.  It  consists  of  old  fold  mouataias,  crystalliae  schists,  and  meta- 
morphosed old  PalsBozoic  sediments,  broken  by  extensive  Palasovolcanic  rocks, 
granite,  and  diorite.    Qranite  and  porphyry  are  most  important  in  the  northern 
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and  southern  ranges.  The  higher  middle  ranges  haye  vertical  metamorphosed 
Pakeozoic  sediments  and  schists,  and  coal  is  foand  near  the  eastern  route  across 
them.  The  long  wide  tronghs  between  the  ranges  are  filled  with  rock  waste,  but 
here  and  there  the  old  rocks  are  visible.  There  is  little  vegetation.  Some  grows 
on  the  loam  in  the  valley  openings,  and  at  the  base  of  the  mountains  or  in  the 
middle  of  the  troughs,  but  none  is  found  on  the  old  diluvial  waste,  and  only  isolated 
bushes  in  the  young  dry  valleys.  Among  the  animals  are  the  kulang,  or  wild  ass 
(Assinm  kiang),  the  Equus  Prjevalsky,  the  argali  {Ovis  poll),  the  antelope  guttu- 
rosa^  the  fox,  the  hare,  and  the  red  grouse.  The  southern  trough  is  50  kilometres 
wide  and  1310  metres  at  the  lowest  point.  It  too  is  covered  with  waste  from  the 
mountalDs,  both  from  the  north  and  the  south,  with  few  elevations  of  old  rock  or 
crystalline  schists  rising  out  of  it.  Near  the  foot  of  the  Nan-shan  deposits  of  the 
Pliocene  sea  are  found.  Along  the  watercourses  are  cultivated  oases,  grass  steppes, 
on  the  margin  tamarisks,  and  then  the  pebbly  desert  zone.  The  lakes  in  the  west 
receive  the  waters  from  the  Nan-shan,  but  have  no  outlet.  Those  in  the  east  form 
the  Edin-gol,  which  runs  past  the  Pe-shan  zone  to  Sokho-nor. 

The  Inland  Sea  of  Japsui. — Dr.  N.  Yamasaki  contributes  a  paper  on  the 
Setouchi,  or  inland  sea  of  Japan,  and  particularly  on  its  geological  history,  to  the 
November  number  of  Petermanns  MUteilungen.  Three  main  aspects  of  the  subject ' 
are  dealt  with — topography,  structure,  and  the  action  of  the  tides.  The  inland  sea 
communicates  with  the  open  ocean  by  four  narrow  straits — hence  its  name  Seto- 
uchi,  contracted  from  Setono-Uchiumi,  ''the  sea  within  the  straits.*'  It  is  ex- 
tremely shallow — the  depths  are  usually  less  than  60  metres ;  islands  are  numerous. 
The  coast-line  is  very  irregular,  and  the  dififerent  peninsulas  and  islands  divide  the 
basin  into  seven  parts,  named,  in  order  from  west  to  east,  Suwd-nada,  lyo-nada,  Aki- 
nada,  Bingo-nada,  Midzushima-nada,  Harima-nada,  and  O^aka  bay  (Idzumi-nada). 
Dr.  Yamasaki  describes  the  form  and  structure  of  each  of  these  divisions  in 
detail,  and  an  excellent  map  accompanies  the  paper.  In  order  to  understand 
the  general  relations  of  the  whole  basin,  it  is  necessary  to  bear  in  mind 
that  the  Japanese  group  of  islands  is  constituted  by  two  main  arcs  which 
meet  in  the  middle  of  Hondo  and  form  a  Scharung.  The  western  half  of 
Hondo  and  the  two  large  islands  Shikoku  and  Kiushiu  belong  to  the  southern 
arc,  which  presents  its  convex  side  to  the  Pacific,  and  consists  of  an  outer  and 
inner  zone.  The  Setouchi  is  a  large  fracture  subsidence  in  the  inner  zone  of  this 
southern  arc,  and  the  subsidence  can  be  traced  north-eastward  across  the  Osaka 
plain,  through  the  valleys  of  the  Yodo-gawa  and  the  Yamato-gawa,  to  the  Biwa 
lake  in  the  province  of  Omi.  The  small  peninsulas  and  islands,  the  isolated  hill- 
ranges  on  the  land,  and  the  large  island  of  Awaji,  represent  elevations  dotted  over 
the  sunken  surfaces.  Successive  subsidences  have  been  partly  filled  up,  sometimes 
with  volcanic  material,  sometimes  with  fluviatile,  and  only  the  long  picturesque 
strip  of  the  Setouchi  remains  submerged.  As  already  stated,  the  inland  sea  of 
Japan  is,  for  the  most  part,  very  shallow.  Deep  holes  occur,  but  these  are  always 
found  in  narrow  channels,  never  in  open  water.  In  the  Bungo  straits,  the  south- 
western entrance  to  the  Setouchi,  the  deepest  sounding  of  300  metres  has  been 
obtained.  From  there  a  trough  rnns  north-eastward  to  the  middle  of  the  lyo-nada, 
and  in  the  Aki-nada,  which  contains  many  islands,  there  are  many  small  pools 
100  metres  or  more  in  depth.  Similar  holes  are  found  in  the  island  region 
between  the  Bingo-nada  and  the  Harima-nada,  and  ofif  the  three  promontories  of  the 
Awaji  island,  which  form  three  narrow  straits  with  the  mainland  of  Hondo  and 
the  island  Shikoku.  A  typical  channel  in  the  Akashi  strait,  and  two  deep  holes 
in  the  Nam  to  and  Yura  straits,  are  also  remarkable.  Dr.  Yamasaki  attributes  all 
these  submarine  forms  to  tidal  action,  and  discusses  the  tidal  streams  in  the  various 
channels  in  detail. 
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The  Lateit  Croifing  of  Celebes  by  Meeirs.  Sarasin.— We  referred  a  few 

months  ago  (vol.  xx.  p.  229)  to  the  latest  journey  of  exploration  undertaken  in 
Celebes  by  Mefisrs.  Sarasin,  and  to  the  project  formed  by  the  explorers  of  a  journey 
across  the  little-known  regions  in  the  western  centre  of  the  island.  A  note  in 
Olohtts  for  January  15  announces  the  successful  completion  of  this  journey,  which 
was  made  from  Palu  (Palos),  on  the  west  coast,  to  Paloppo,  on  the  Gulf  of  Boni,  or 
from  north  to  south  instead  of  in  the  contrary  direction  as  at  first  reported.  From 
Palu,  the  valley  of  the  Palu  river,  first  penetrated  by  Messrs.  Kruijt  and  Adriani 
in  1897,  was  ascended,  and  a  visit  paid  to  Lake  Lindu,  also  reached  by  the  explorers 
ju6t  mentioned.  The  lake  is  only  about  5  miles  long,  but  is  very  picturesque,  and 
is  bounded  on  the  east  by  the  high  range  of  Ngilalaki.  Its  altitude  is  some  3250 
feet,  and  its  maximum  depth  was  found  to  be  213  feet.  Trouble  with  the  natives 
necessitated  an  appeal  to  the  Governor  of  Celebes,  whose  energetic  action  enabled  the 
travellers  to  continue  their  journey  after  some  delay.  Crossing  the  watershed  of 
the  Palu  river,  they  entered  the  basin  of  a  much  larger  stream,  the  Koro,  which 
astonished  them  by  its  size  and  depth  at  this  distance  from  the  sea.  Only  its 
mouth,  near  Lariang,  has  hitherto  been  known,  though  it  appears  to  be  the  moat 
important  river  of  western  Celebes.  The  route  was  a  difficult  one,  passing  through 
an  almost  uninhabited  region,  now  high  up  above  the  river  on  the  steep  mountain- 
sides, now  among  the  rocks  in  its  bed.  Crossing  a  range  to  the  east,  the  travellers 
reached  a  peculiar  plain  2600  feet  above  the  ses,  surrounded  by  mountains  and 
having  the  appearance  of  being  due  to  local  subsidence,  in  which  many  earthquakes 
have  been  experienced  within  the  last  two  years.  The  plain  contains  many  villages. 
Hence  the  route  ascended  the  wooded  Topapu  range  to  the  open  plateau  of  Leboni, 
some  3250  feet  above  the  sea,  where  the  thermometer  sank  as  low  as  52^  Fahr. 
South  of  Leboni  the  mountains,  which  possessed  a  rich  fiora  and  an  uncommon 
bird- fauna,  increased  in  height,  and  on  the  fourth  day  a  view  was  obtained  of  a  high 
mountain  in  the  east,  named  Koruve,  which  is  considered  to  be  the  highest  yet 
known  in  Celebes,  beinsc  estimated  at  over  10,000  feet.  The  route  finally  led  down 
into  the  valley  of  the  Baliase  and  over  a  well-cultivated  plain  to  the  Gulf  of  Boni. 
Interesting  collections  were  made  in  the  departments  of  ethnology,  zoology,  botany, 
and  geology,  while  positions  were  fixed  astronomically  and  heights  determined  by 
boiling-point  observations,  the  result  being  to  considerably  modify  the  map  of  west 
central  Celebes. 

AFXIOA. 

The  Livingstone  Memorial :  Initials  at  Garden  Island.— Writing  fron. 

Zomba  on  December  17,  Mr.  Alfred  Sharpe  informed  us  of  th«  completion  of  the 
monurrent  which  has  been  erected  to  the  memory  of  Dr.  Livinj^stone  on  the  site 
of  the  great  explorer's  death,  sendinor  also  a  photograph  of  the  monu  nent,  which 
we  here  reproduce.  The  work,  Mr.  Sharpe  says,  has  been  excellently  carried  out 
by  Mr.  Codrington,  to  whom  much  credit  is  due  for  his  energy  in  the  matter.  It 
is  considered  very  suitable  for  the  situation,  and  is  made  of  well-burnt  bricks, 
thickly  coated  with  cement;  while  there  are  no  flat  surfaces  on  which  rain  can 
lodge,  80  that  it  may  be  expected  to  last  for  many  years.  There  will  be  a  con- 
siderable balance  from  the  sale  of  the  cement  not  needed  for  the  work,  and  this  it  is 
proposed  to  spend  on  the  erection  of  a  native  hospital,  to  be  known  as  the  *^  Living- 
stone Memorial  Hospital/' at  Fort  Jameson,  the  nearest  European  settlement  to  the 
spot  where  the  explorer  breathed  his  last.  A  letter  from  Major  Coryndon  to  the 
secretary  of  the  British  South  Africa  Comr^ny,  describing  a  visit  to  Garden  island 
by  Mr.  Sykes,  District  Commissioner  at  the  Victoria  falls,  has  also  been  courteously 
placed  at  our  disposal.    It  may  be  remembered  that  when  Garden  island,  which 
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lies  Id  the  cmtro  of  the  river  just  above  the  falls,  wa«  Snt  Tinted  b^  Dr.  Living- 
stoDe,  the  explorer,  for  the  firat  and  lut  time  in  Africa,  out  his  initioli  on  a  tree, 
adding  the  date  1866.  During  tlie  second  Zimbeti  cipeditioD,  Mr.  Oharles 
LiTiDgitone  added  his  initiaU,  with  the  date  1860  and  the  GovemmeDt  broad 
MTOw,  below  tboBS  of  his  brother ;  while  Mr.  W.  G.  Baldtrio,  who  vieitad  the  spot 
while  the  Livingstone  expedition  was  there,  Btates  that  he  also  cut  bis  initials  on 


Garden  island  was  visited  soon  afterwards  by  Bunes,  bat  in  recent 
years  no  one  appears  to  have  been  on  the  island  until  it  was  visited  by  Major 
Coryndon  and  Mr.  Q.  Grey,  who,  however,  failed  to  find  the  inpcriptior,  in  spite 
of  careful  search.  Mr.  Sykes  was  guided  to  the  spot  by  an  old'native,  and  found 
that  the  letters,  tbongh  not  very  plain,  were  nnmiatakable.  The  bark  is  rough, 
and  the  date  is  now  undecipherable. 
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The  Condition  and  Prospects  of  Rhodesia.— During  the  latter  part  of 

1902,  Mr.  J.  F.  Jones,  joint  manager  and  secretary  of  the  British  Sjath  Africa 
Company,  made  a  journey  through  Bhodesia,  in  company  with   three  of  the 
directors,  studying  especially  the  commercial  condition  of  the  territory.      His 
report,  issued  in  February  last,  giyes  some  useful  information  on  the  present 
position  as  regards  the  development  of  the  resources  of  Rhodesia,  of  the  value  of 
which  he  has  formed  a  high  opinion.    The  country,  he  holds,  is  steadily  recovering 
from  the  stagnation  caused  by  the  late  war,  and  progress  and  prosperity,  founded 
upon  a  sure  basis,  are  now  in  sight.     The  facts  put  forward  in  the  report  seem 
certainly  to  justify  a  favourable  view  of  the  progress  so  far  made  and  the  possi- 
bilities for  the  future.    The  primary  need  of  a  new  country,  viz.  easy  means  of 
communication,  has  been  well  supplied  by  the  extensive  railway  system,  either 
already  existing  or  under  construction,  the  mileage  now  amountiog  to  2193  miles, 
while  so  carefully  have  the  needs  of  the  country  been  considered  in  the  location  of 
the  lines  that  on  the  completion  of  the  various  branch  lines  now  projected  every 
mine  of  importance  now  at  work  in  Rhodesia  will  be   within  20  miles  of  a 
railway.    The  principal  extension  now  under  construction  is  that  from  Bolawayo 
via  the  Wankie  coalfield  to  the  Victoria  falls  and  the  mining  districts  of  the 
Ejifue,  which  may  eventually  be  continued   through  north-eastern  Rhodesia  to 
Lake  Tanganyika.*    Branch  lines  are  also  being  made  from  Bulawayo  to  the 
Qwanda  goldfields,  and  from  Gwelo  to  the  Selukwe  district ;  while  a  line  will  also 
be  made  from  Salisbury  to  the  Mazoe  district  so  soon  as  the  survey  is  completed. 
The  construction  and  equipment  of  the  railways  is  said  to  be  excellent,  while  their 
working,  no  less  than  that  of  the  mines,  will  be  enormously  benefited  by  the 
existence  of  an  inexhaustible  supply  of  excellent  coal,  which  is  now  assured.    On 
the  arrival  of  the  line  at  the  Wankie  coalfield,  probably  in  the  present  month,  it  is 
stated  that  a  daily  output  of  300  tons  will  be  at  once  available,  and  this  may  be 
increased,  if  necessary,  to  1000  tons  daily,  the  coal  being  equal  to  any,  except  the 
best  Welsh,  for  steam  purposes.     Hitherto  wood  has  been  largely  used,  and  in 
many  parts  the  country  has  been  cleared  of  timber,  but  planting  is  now  being 
carried  out  to  replace  this.    As  regards  the  mineral  wealth,  it  is  expected  that  the 
output  of  gold  will  be  doubled  in  a  few  yeard,  while  there  are  vast  deposits  of 
copper,  lead,  zinc,  and  iron  in  the  Kafue  region,  those  of  the  first  three  promising 
to  rank  among  the  richest  in  the  world.     The  enormous  water-power  available  at 
the  Victoria  falls  will  probably  be  utilized  in  course  of  time  to  generate  electricity 
for  conveyance  to  the  mines.    Lastly,  as  regards  the  agricultural  resources,  a  large 
part  of  the  surface  consists  of  a  rich  red  loam,  capable  of  growing  anything,  and  as 
the  country  is  extremely  well  watered,  irrigation  has  rarely  to  be  resorted  to  in 
order  that  two  crops  may  be  reaped  in  the  year.     With  the  industrial  development 
of  the  country,  markets  for  produce  of  all  kinds  are  extending. 

Oeodetic  Work  in  South  Africa. — In  speaking  of  the  Report  for  1901  of 
the  astronomer  at  the  Cape  (^Journal,  vol.  xx.  p.  453),  we  recorded  the  extension 
to  the  Zambezi  during  that  year  of  the  geodetic  arc  of  the  meridian  now  in  course 
of  measurement,  and  the  approaching  commencement  of  work  north  of  the  river. 
Arrangements  for  this  have  since  been  completed,  and  the  direction  of  the  work 
has  been  put  into  the  hands  of  Dr.  Rubin,  of  Upsala,  who  last  year  superintended 
the  completion,  by  the  Swedish  party,  of  the  measurement  of  the  arc  in  Spitsbergen. 
Dr.  Rubin  was  in  this  country,  en  route  for  South  Africa,  about  the  middle  of 
March. 

♦  No  reference  is  made  to  the  proposed  northern  line  into  the  Congo  State,  about 
which  a  good  deal  was  said  last  year  in  th3  daily  press. 
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Railways  and  Bonndaries  in  West  Africa.— Among  the  maDy  recent 
schemes  for  nulways  in  the  West  African  colonies  and  protectorates,  one  of  the 
latest  set  on  foot  is  that  for  a  line  from  Thies,  a  point  on  the  Dakar-St.  Louis 
railway,  in  the  French  colony  of  Senegal,  to  Kayes,  the  starting-point  of  the  rail- 
way to  the  upper  Niger,  which  has  been  under  construction  for  so  many  years. 
According  to  a  note  in  the  Mouvement  O^ographique  for  February  15,  a  survey  of 
a  line  of  route  for  this  railway,  which  it  is  proposed  to  carry  through  the  Jolof 
country,  Bondu,  and  Bambuk,  is  about  to  be  commenced.  It  is  not  thought  that 
the  ground  will  cause  many  difficulties,  though  want  of  water  oyer  a  part  of  the 
route  may  make  itself  felt.  Serious  steps  have  also  been  taken  in  Germany 
towards  the  construction  of  a  railway  from  the  coast  into  the  Eamerun  hinterland, 
to  be  carried  ultimately,  it  is  hoped,  to  Lake  Chad.  A  syndicate,  formed  in  Berlin, 
last  year  despatched  an  expedition  under  Herr  Robert  Neumann  for  the  survey  of 
various  suggested  lines  of  route,  and  it  has  lately  returned  after  completing  its 
labours.  We  learn  from  the  Geographiache  Zeitschrift  (1902,  No.  11),  that  one  of  the 
suggested  lines  starts  from  Victoria,  and  runs  by  Mundame  to  Tin  to  and  Bali ; 
another  makes  the  capital,  Duala,  its  starting-point,  but  from  Mundame  onwards 
coincides  with  the  first ;  and  a  third  strikes  inland  from  Duala  by  a  more  southerly 
route,  to  Yabassi  and  TibatL.  From  the  Deuisches  KolonicUhlatt  for  March  1,  we 
gather  some  details  respecting  the  survey,  now  in  progress,  of  the  boundary  between 
the  Eamerun  and  French  Congo.  The  German  members  of  the  commission,  Captain 
Engelhardt  and  Lieut.  Forster,  had  separated  last  October  at  the  Ngoko  station,  the 
former  proceeding  in  steamers  up  the  Sanga  and  Kadei,  with  a  view  to  continuing 
up  the  latter  in  canoes,  and  making  his  way  overland  to  Bertua ;  the  latter  pro- 
posing to  follow  the  Sanga  to  Bania,  and  then  march  to  the  coast  by  way  of  Qaza 
and  Kunde,  determining  the  positions  of  these  three  places,  on  which  the  line  of  the 
boundary  will  in  great  measure  depend.  For  the  demarcation  of  the  northern 
Kamerun  boundary  with  Nigeria,  a  joint  expedition  set  out  in  January,  the  British 
commissioner  being  Colonel  L.  C.  Jackson,  b.e.,  the  German,  Captain  Glauning,  who 
has  already  done  much  good  work  in  East  Africa.  The  boundaries  between  Nigeria 
and  the  French  Sahara,  and  between  the  Gold  Coast  and  Liberia  will  also  be 
demarcated  during  the  present  season.  . 

A  Survey  of  Lake  Chad. — We  leam  from  the  Folitique  Ooloniaie  of  March  4, 
that  a  careful  survey  of  Kanem  and  Lake  Chad  has  been  carried  out  by  Lieut- 
Colonel  Destenave  and  the  officers  under  his  orders,  and  that  the  results  have  been 
received  by  the  Paris  Academy  of  Sciences.  The  whole  of  the  French  portion  of 
the  lake  is  said  to  have  been  minutely  surveyed,  so  that  its  contours  will  now  for 
the  first  time  be  Iluowu  with  any  accuracy. 

AXSBICA. 

Monnt  McKinley,  Alaska.— Reference  has  been  made  in  the  JoumcU  to  the 
expedition  to  tbe  region  of  Mount  McKinley,  the  highest  known  point  of  North 
America,  carried  out  last  summer  by  Mr.  A.  H.  Brooks,  of  the  United  States 
Geological  Survey.  The  official  report  on  the  journey  is  still  in  preparation,  but 
Mr.  Brooks  gives,  in  association  with  Mr.  D.  L.  Raebum,  who  also  took  part  in  the 
expedition,  some  notes  on  the  mountain  and  its  neighbourhood  while  discussing 
plans  for  its  ascent  in  the  January  number  of  the  National  Geographic  Magazine, 
The  Alaskan  range,  in  which  Mount  McKinley  occurs,  is  a  rugged  mountain  mass 
running  north-east  from  the  vicinity  of  Lake  Clark,  and  forming  the  watershed 
between  tbe  Sushitna  river  and  Cook  inlet  on  the  south-east,  and  the  Kuskokwim 
and  Tanana  on  tbe  north-west.  On  the  east  and  south  it  riees  by  a  series  of  foot- 
bills  from  the  Sushitna,  and  on  the  west  it  falls  abruptly  to  a  gravel-floored  plateau. 
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which  slopes  gradually  towards  the  Kuskokwim.  In  addition  to  Mount  McKinley, 
oyer  20,000  feet  in  height,  it  contains  Mount  Foraker,  14  miles  to  the  south-west, 
about  17,000  feet,  as  well  as  a  number  of  peaks  of  from  10,000  to  14,000  feet  in 
the  Dorth-east.  McKinley,  which  lies  in  about  the  centre  of  the  length  of  the  range, 
but  much  nearer  the  western  than  the  eastern  margin,  is  dome- shaped,  and  has  two 
summits  2  miles  apart,  the  southernmost  being  the  higher  by  some  1000  feet. 
The  north-western  slope  is  drained  by  a  large  glacier,  which  discharges  into  a 
tributary  of  the  Toklat  (basin  of  the  Tanana).  An  expedition  for  the  purpose  of 
climbing  the  mountain  should  approach  from  this  side,  both  because  the  peak  lies 
towards  that  side  of  the  range,  and  because  the  gravelly  plateau  above  alluded  to 
is  for  the  most  part  above  timber  (the  upper  limit  of  spruce  is  about  2500  feet, 
though  willow  sufficient  for  fuel  is  found  up  to  4000),  and  affords  ready  access  to 
the  base  of  the  mountains  where  good  grass  i*  plentiful.  The  snow-line  is  at  about 
7000  feet  instead  of  at  sea-level  as  in  the  case  of  Mount  St.  Elias,  and  the  writers 
consider  that  the  actual  ascent  would  present  no  exceptional  difficulties,  the  long 
and  difficult  journey  to  the  base  being  a  more  serious  matter.  Alternative 
plans  for  a  summer  expedition  are  (1)  to  cross  overland  from  Cook  inlet  to  the 
Kuskokwim  headwaters,  and  then  follow  the  base  of  the  range  north-east ;  (2)  to 
proceed  by  Dawson  and  the  Yukon  to  the  mouth  of  the  Tanana,  ascending  that 
river  and  its  tributary,  the  Toklat^  as  far  as  possible.  But  in  order  to  reserve  the 
strength  of  the  party  for  the  actual  ascent,  the  writers  favour  the  idea  of  wintering 
in  the  region,  and  transporting  the  supplies  to  the  base  of  the  mountain  during  the 
winter  and  spring  by  the  help  of  dogs. 

AUSTBALABIA  AVB  FAOIFIO  ISLAHD8. 

Memorial  to  Captain  Collett  Barker  in  South  Australia.— Captain  Collett 

Barker,  of  the  old  39th  (Dorset)  Regiment,  went  out  with  that  regiment  to  Australia 
in  1825,  and  though  his  career  was  brought  to  a  tragic  close  only  six  years  later, 
had  during  that  interval  given  proofs  of  energy  and  determination  which  promised 
much  for  his  future  achievements  as  a  pioneer  in  that  then  virgin  country.  As  it 
was,  he  did  some  valuable  work  in  this  direction,  which  has  lately  been  fittingly 
commemorated  by  the  erection  of  a  monument  at  the  township  of  Mount  Barker, 
near  the  scene  of  his  untimely  death.  The  Adelaide  Observer  of  January  24  con- 
tains an  account  of  the  ceremony  at  the  unveiling  of  the  memorial,  giving  also  a 
short  account  of  the  journey  which  proved  fatal  to  the  explorer.  It  was  undertaken 
in  1830,  during  a  voyage  from  King  George's  sound  to  Sydney,  with  a  view  to 
completing  the  exploration  of  the  neighbourhood  of  the  mouth  of  the  Murray  lately 
carried  out  by  Sturt,  who  was  an  officer  in  the  same  regiment.  Landing  on  the 
east  shore  of  St.  Vincent  gulf,  Captain  Barker  proceeded  inland  to  Mount  Lofty, 
discovering  the  second  high  peak  in  this  neighbourhood  which  now  bears  his  name,aDd 
thence  went  to  the  mouth  of  the  Murray  to  ascertain  whether  it  had  any  other  out- 
let than  that  discovered  by  Sturt.  He  swam  across  the  river  alone,  and  was  never 
afterwards  seen  by  his  companions,  who,  however,  obtained  almost  certain  proof 
that  he  had  been  murdered  by  natives.  The  monument,  an  illustration  of  which 
is  given  in  the  Observer  for  January  31,  is  an  obelisk  of  polished  Carrara  marble, 
mounted  on  a  base  of  rough-hewn  granite. 

Surveys  and  Forestry  in  New  Zealand. — In  the  report  of  the  Department 

of  Lands  and  Survey,  New  Zealand,  for  1901-02,  Mr.  Marchant,  the  Surveyor- 
General,  refers  to  the  question  of  a  national  survey,  to  be  executed  in  accordance 
with  the  best  modern  geodetic  methods,  the  importance  of  which  has  frequently 
been  urged  in  the  colony.  He  points  out  that  New  Zealand  is  wealthy  and  pros- 
perous; that  the  greatest  facilities  are  afforded  for  communication,  while  former 
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tedious  and  expensive  processes  have  been  superseded  and  instruments  made  more 
portable;  and  that  there  are  capable  and  energetic  officers  eager  to  uudertake  the 
work.  He  therefore  suggests  that  the  time  has  come  for  at  least  making  a  begin- 
ning with  snch  a  survey,  which  would  be  valuable  as  contributing  data  for  the 
deter niination  of  the  exact  6gure  of  the  Earth.  Some  account  is  also  given  of  the 
progress  hitherto  made  with  the  magnetic  survey  of  the  colony,  begun  in  1899. 
During  the  last  year  the  survey  has  bsen  in  abeyance,  as  the  attention  of  Dr.  Farr 
and  his  assistant  has  been  devoted  solely  to  observatory  work,  but  the  importance 
of  a  resumption  of  field  work  is  strongly  urged.  Dr.  Farr  describes  the  newly 
erected  observatory  and  the  work  done  in  it,  as  well  as  the  arrangements  for 
co-operation  with  the  British  Antarctic  Expedition  as  regards  magnetic  work.  A 
memorandum  is  also  given  on  the  longitude  of  the  Mount  Cook  Initial  Station,  Te 
Aro,  Wellington,  the  point  to  which  the  New  Zealand  surveys  are  referred.  A  full 
statement  is  given  of  the  steps  which  have  been  taken  at  various  times  to  determine 
this  and  other  longitudes  in  New  Zealand,  and  it  is  shown  that,  by  the  recent 
telegraphic  determinations  of  the  longitude  of  Sydney  observatory,  and  of  the 
difference  between  that  observatory  and  Mount  Ck)ok,  a  correction  of  —0*4'  on  the 
value,  11''  39™  9'22',  hitherto  used  for  Mount  Cook  Initial  Station,  is  found  to  be 
necessary.  The  report  ou  Forestry  operations  states  that  the  total  area  of  artificial 
plantations  is  853i  acres,  and  the  total  number  of  trees  in  the  nurseries  5,982,710, 
valued  at  over  £10,000.  A  comprehensive  scheme  for  forest  conservation  and 
planting  is  said  to  be  in  course  of  preparation,  the  general  cry  being  once  more 
repeated  that  the  native  forests  are  being  rapidly  denuded,  and  that  protection  and 
provisions  for  the  future  are  matters  of  urgent  necessity. 

FOLAB  BEGI0H8. 

Belief  Expedition  for  Baron  Toll. — A  relief  expedition,  consisting  of  six 
sledges  drawn  by  dogs,  has  started  from  Eastern  Siberia  to  New  Siberia,  under  the 
command  of  the  engineer  Brusneff,  for  the  relief  of  Baron  Toll.  Moreover,  Lieut. 
A.  V.  Kolchak,  recently  returned  from  the  New  Siberia  expedition,  must  have  also 
left  Siberia  by  this  time  with  the  same  object.  His  expedition,  consisting  also 
of  a  number  of  sledges  drawn  by  dogs,  will  proceed  to  New  Siberia  via  Ust-Yansk 
and  Kazachiye.  If  Lieut.  Kolchak  does  not  meet  Baron  Toll  in  New  Siberia,  he 
will  march,  on  the  ice,  to  Bennett  Land,  it  being  known  that  Baron  Toll,  when  he 
left  the  Zarya  on  July  6  last  in  the  Nerpichiya  bay  of  Kotenyi  island,  intended  to 
proceed  via  Fadd^ff  island  and  Cape  Wussokyi  to  reach,  on  the  ice,  Bennett  Land, 
and  there  to  carry  on  scientiQc  work.  He  was  accompanied  by  the  astronomer,  F. 
G.  Seeberg  and  two  Yakutes.  He  had  two  haidaras  (boats)  for  crossing  the  open 
spaces  amidst  the  ice,  and  it  is  supposed  that  he  may  winter  on  Bennett  island.  The 
zoologist  Birula,  who  was  at  first  reported  to  be  likewise  cut  off  from  return  to  the 
mainland,  has,  it  appears,  safely  reached  Irkhutsk,  having  left  New  Siberia  on 
December  4.  He  states  that  Baron  Toll  reached  Cape  Wussokyi  on  July  10,  and  after 
depositing  a  record  stating  that  his  party  was  well,  started  again  for  Bennett  Land. 

Arctic  Bzpeditions  in  1903. — Undaunted  by  bis  previous  unsuccess  in  his 
endeavour  to  reach  the  pole.  Commander  Peary  is  already  planning  a  new  expedi- 
tion, which,  he  says,  he  will  proceed  to  organize  so  soon  as  he  can  secure  the 
necessary  funds.  He  is  said  to  be  searching  for  a  suitable  vessel  for  his  purpose. 
The  expedition  to  be  despatched  this  year  by  Mr.  Baldwin  by  way  of  Franz  Josef 
Land  will  make  a  final  start  from  Tromsoe,  for  which  port  the  America,  commanded 
by  Captain  Coffin,  sailed  from  New  York  about  the  middle  of  March.  The  leader 
of  the  expedition,  Mr.  Anthony  Fiala,has  reached  England  en  rou^e  for  Tromsoe,  but 
will,  it  is  said,  return  to  America  to  collect  his  scientiQc  staff  before  finally  sailing. 
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Oerman  Anziliary  Expedition  to  the  Antarotio.— The  example  set  in 

this  country  by  the  despatch  of  the  Morning  to  the  antarctic  is  to  be  followed,  it 
appears,  in  Germany,  where  a  movement  is  on  foot  for  the  despatch  of  a  relief 
expedition  daring  the  present  year,  in  case  no  news  of  the  main  expedition  should 
be  received  by  June  1.  According  to  Fetermanns  Mitteilungen  (No.  1, 1903),  a 
sum  of  £24,250  has  been  placed  on  the  estimates  for  the  current  year  for  the  fitting 
out  of  such  an  expedition. 

GEVEBAL. 

Oeography  at  British  TTniversitiei. — The  first  number  of  the  Oeographicdl 
Teacher  for  the  current  year  summarizes  in  a  useful  way  the  present  state  of 
geographical  teaching  at  the  British  Universities,  the  various  arrangements  as  to 
lectures,  courses  of  study,  examinations,  etc.,  in  force  at  each  beiog  fully  stated. 
While  the  list  brings  out  the  regrettable  deficiency  which  still  exists  as  regards 
chairs  in  geography,  the  much-needed  endowment  of  which  would  enable  a  certain 
number  of  men  to  devote  their  whole  energies  to  the  study  and  teaching  of 
geography,  and  so  do  more  than  anything  else  to  obtain  recognition  for  the  subject 
as  an  independent  branch  of  education,  there  is  much  which  goes  to  show  that  pro- 
gress is  being  made  all  over  the  country  with  the  organization  of  geographical 
teaching,  and  presents  on  the  whole  an  encouraging  picture  as  compared  with  the 
state  of  things  fifteen  or  twenty  years  ago.  By  continued  exertion,  we  may  hope 
that  before  very  long  still  more  decided  results  will  be  obtained. 

Oeography  in  the  TTniversity  of  Chicago.— The  University  of  Chicago  has 
established  a  Department  of  Geography,  and  Prof.  Kollin  D.  Salisbury,  of  the 
Department  of  Geology,  has  been  placed  at  its  head.  The  arrangement  between 
the  Departments  of  Geology  and  Geography  is  such  that  Prof.  Salisbury  retains 
his  connection  with  the  former,  as  heretofore,  at  the  same  time  that  he  assumes 
the  headship  of  the  latter.  The  close  connection  of  the  two  departments  appears 
from  the  fact  that  Prof.  Salisbury  will  also  act  as  head  of  the  Department  of 
Geology  when  Prof.  Chamberlin  is  not  in  residence,  and  Prof.  Chamberlin  will 
act  as  head  of  the  Department  of  Geography  in  Prof.  Salisbury's  absence.  The 
Department  of  Geology  has  heretofore  offered  courses,  both  elementary  and  ad- 
vanced, in  Physical  Geography,  and  elementary  courses' in  Meteorology.  Other 
courses  of  a  geographic  character  have  been  offered  by  other  departments,  notably 
Geographic  Botany  by  the  Department  of  Botany,  Zoogeography  by  the  Depart- 
ment of  Zoology,  and  Commercial  (Geography  by  the  Department  of  Political 
Economy.  These  courses  will  continue  to  be  given  as  heretofore  by  these  several 
departments,  except  that  Meteorology  will  be  under  the  auspices  of  the  new 
department.  The  new  department  will  not  duplicate  the  geographic  courses 
already  given,  but  will,  at  the  outset,  provide  courses  which  supplement  those 
already  established.  The  immediate  aim  of  the  new  department  will  be  to  occupy 
the  ground  intermediate  between  Geology  and  Climatology  on  the  one  hand,  and 
History,  Sociology,  Political  Economy,  and  Biology  on  the  other.  The  courses  offered 
at  the  outset  will  be  those  for  which,  within  this  field,  there  is  greatest  demand.  John 
Paul  Goode,  ph.d.,  in  charge  of  the  work  of  Geography  in  the  Wharton  School  in 
the  University  of  Pennsylvania,  has  accepted  an  assistant  professorship  in  the  Depart- 
ment of  Geography,  and  will  begin  his  work  the  second  term  of  the  Summer 
Quarter  (July  27,  1903).  No  other  appointment  will  be  made  this  year.  During 
his  first  year.  Dr.  Goode  will  be  in  residence  during  the  second  term  of  the  Summer 
Quarter,  and  during  the  Autumn  and  Spring  Quarters.  The  courses  which  he  will 
give  during  the  first  year  will  include  courses  on  the  Economic  Geography  of 
(1)  North  America,  (2)  Europe,  and  (3)  Tropical  Countries.  The  central  theme 
of  these  courses  will  be  the  influence  of  the  physiography,  the  climate,  and  the 
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oatund  reeources  of  these  lands  on  their  settlement,  deyelopment,  and  present 
commercial  and  industrial  status.  Research  courses  will  also  be  ofifered  for 
advanced  students.  The  geographic  work  of  the  university  during  the  coming 
year  will  include  the  following  courses,  in  addition  to  those  given  in  the  Depart- 
ment  of  Geography :— I.  In  the  Department  of  Geology —  (1)  An  elementary  course 
in  Physiofnniphy  each  quarter ;  (2)  A  local  field  and  laboratory  course,  first  term 
Summer  Quarter;  (3)  Two  field  courses  in  Geology  and  Geography  about  Devil's 
Lake  and  the  Dells  of  the  Wisconsin,  in  Wisconsin,  one  month  each,  commencing 
June  18  and  July  27  respectively ;  (4)  A  courss  in  advanced  -  Physiography, 
Autumn  Quarter;  (5)  A  field  course  (for  advanced  students)  in  the  Wasatch 
moimtains  of  Utah  and  vicinity.  Other  courses  which,  while  primarily  geological, 
are  fundamental  to  the  proper  conception  of  the  evolution  of  the  present  geography 
of  the  continents,  will  also  be  given  in  this  depart cnent.  IL  In  the  Department  of 
Zoology — Courses  in  Zoogeography,  Summer  and  Spring  Quarters.  III.  In  the 
Department  of  Botany — (1)  An  elementary  course  in  Plant  Geography  (time  not 
announced) ;  (2)  An  elementary  course  in  Ecology,  Summer  and  Spring  Quarters ; 
(3)  Elementary  and  advanced  courses  in  Field  Botany,  Summer  and  Spring 
Q'larters;  (4)  Advanced  courses  in  Geographic  Botany,  Winter  Quarter;  and 
(5)  A  course  in  Physiographic  Ecology,  Summer  and  Spring  Quarters.  IV.  In 
the  Department  of  Political  Economy — Courses  in  Commercial  Geography,  Summer, 
Autumn,  and  Winter  Quarters.  In  addition  to  the  foregoing,  courses  in  Geography 
will  be  given  by  Miss  Baber  in  the  School  of  Education  (the  Normal  Department 
of  the  University).  These  courses  are  planned  primarily  with  reference  to  the 
needs  of  teachers  in  the  grades.  Miss  Baber  will  also  conduct  a  field  course  of  one 
month's  duration  during  the  second  term  of  the  Summer  Quarter,  beginning  July  27. 

International  Oeologioal  Congress,  1903. — ^We  have  received  further 

details  of  the  programme  of  the  International  Geological  Congress  to  be  held 
in  Vienna  in  August  next  (see  Geographical  Journal^  December,  1902,  p.  660). 
There  will  be  discussions  on  the  **  overfolded "  or  "  overthrust "  sheets  ("ver- 
schobenen  Tafeln,"  "  nappes  de  charriage,"  ^'  lambeaux  de  recouvrement "),  which 
play  such  an  important  part  in  the  structure  of  the  mountiuns  of  Scotland,  the 
Jura,  and  the  Alps ;  and  on  ''  Elippen."  In  these^  Messrs.  V.  Uhlig,  M.  Lugeon, 
F.  Toemebohm,  Bailey  Willis,  and  F.  Kossmat  are  expected  to  take  part.  A 
special  sitting  will  be  devoted  to  questions  concerning  the  geology  of  "  The  Balkan 
Peninsula  and  the  East,"  when  papers  will  be  read  by  Messrs.  F.  Toula,  V.  Hilber, 
J.  Cvijic,  G.  von  Bukowski,  F.  Eatzer,  and  A.  Philippson.  Mr.  F.  X.  Schaffer 
will  contribute  a  paper  on  the  soil  {Boden)  of  the  town  of  Vienna.  The  extensive 
engineering  works  carried  out  in  the  city  and  neighbourhood  during  the  last  ten 
years  have  exposed  many  deposits  which  have  led  to  important  disoveries  by 
Prof.  Suess.  The  paper  will  be  illustrated  by  a  large  geological  map  on  a  scale  of 
1 :  10,000,  and  numerous  sections. 


OBITUARY. 
William  Henry  Crosse. 

William  Henbt  Crosse,  m.d.,  f.r.g.s.,  died  in  London  on  February  24,  at  the 
comparatively  early  sge  of  forty-four,  through  illness  resulting  from  his  residence 
in  Africa.  He  was  probably  best  known  to  Fellows  of  the  Society  generally  by 
the  Medical  Hints  published  in  the  'Hints  to  Travellers.*  This  chapter  (V1I.)> 
elaborated  by  Dr.  Crosse  with  characteristic  care,  is  of  special  value  to  residents 
No.  IV.— April,  1903.]  2  h 
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and  trayellers  in  tropical  countries,  owing  to  Dr.  Crosse's  long  personal  experience 
of  Equatorial  Africa  and  his  subsequent  practice  in  London  as  a  consulting  physidan 
in  cases  connected  with  tropical  diseases. 

He  was  the  son  of  the  present  Vicar  of  Terrington  SL  Clement.  He  was  bom 
at  Lucan,  Dublin,  and  educated  at  St.  John's  Foundation  School,  Leatherhead. 
At  the  age  of  seventeen  he  entered  Guy's  HospitaL  After  leaving  the  hospital,  a 
small  practice  in  Cubitt  Town  was  bought  by  him.  Such  was  his  skill  and 
energy  that  in  five  years  his  income  rose  from  £300  to  about  £1500,  a  fine  result 
for  a  young  man  who  was  too  modest  and  retiring  to  be  an  adept  in  the  art  of 
self-advertisement.  Illness,  through  overwork,  compelled  him  to  relinquish  his 
practice;  but  after  voysges  to  China  and  other  parts  of  the  world,  he  recovered 
his  health. 

At  that  time  (1886)  the  Koyal  Niger  Company  bad  just  received  its  charter, 
and  was  seeking  for  an  able  and  energetic  head  of  its  medical  staff.  This  post  his 
exceptional  testimonials  secured  for  him,  and  he  passed  most  of  the  following  nine 
years  in  what  is  now  known  as  Southern  Nigeria.  He  paid  two  or  three  brief 
visits  to  England,  and  travelled  extensively  in  Northern  Nigeria  when  his  duties 
required  it ;  but,  as  principal  medical  officer,  his  official  residence  was  at  Asaba, 
the  seat  of  the  company's  civil  administration.  Thore  he  was  able  to  employ  his 
scanty  leisure  in  the  interesting  study  of  the  pagan  tribes  of  that  region,  and  in 
compiling  more  than  one  useful  treatise  on  malarial  fever  and  other  tropical 
diseases.  His  surgical  skill  was  also  of  great  value,  as  there  was  scarcely  one 
of  the  company's  numerous  military  expeditions,  from  1886  to  1895,  in  Southern 
Nigeria  in  which  he  did  not  take  part.  These  were  to  him  the  most  interesting 
years  of  his  life.  Although,  after  his  return  to  London  in  1895,  he  gradually 
built  up  a  good  practice,  he  more  than  once  contemplated  a  return  to  Nigeria, 
where  his  sympathetic  nature  and  his  unwearying  care  for  his  patients  will  be 
remembered  with  affection  and  regret  by  all  who  knew  him. 

Dr.  Crosse  was  also  much  interested  in  natural  history,  and  made  collections 
whenever  the  chance  was  offered,  insects  being  his  particular  favourites.  The  first 
series  from  bis  collections  was  presented  by  him  to  the  British  Museum,  and  the 
second  set  he  gave  to  the  Hope  Museum  at  Oxford.  One  of  the  most  beautiful  of 
West  African  butterflies  has  been  named  after  him,  Euphmdra  crossei,  by  Miss 
E.  M.  Bowdler-Sharpe. 

George  Taubman  Goldib. 

Prof.  Poulton  has  kindly  sent  the  following  notes : — 

The  few  hundred  insects  presented  by  Dr.  W.  H.  Crosse  to  the  Hope  Museum 
range  over  many  orders,  the  Coleoptera  and  Rhynchota  Hemiptera  being  the  most 
numerous.  Although  it  is  improbable  that  there  are  many  rare  species,  the  whole 
collection  forms  an  interesting  assemblage  eminently  characteristic  of  the  West 
African  sub-region.  The  relative  predominance  of  mimetic  associations  among  the 
Ethiopian  Lepidoptera  Rhopalocera  is  well  shown.  In  a  series  of  under  90  speci- 
mens the  following  interesting  examples  occur :  three  specimens  of  alcippus,  the 
white  hind- winged  form  of  Limnas  chrysippus,  with  HypoUmnas  misippttSf  both 
male  and  female.  The  latter  is  the  type  form  mimetic  of  the  type  form  of  chry- 
8%ppu8,  which  does  not  occur  in  this  part  of  Africa.  Of  the  genus  Amauris,  only 
A.  egialea  appears  in  the  collection  (three  specimens),  although  examples  of  FapHio 
inerope  are  present,  three  of  them  females  of  the  form  which  is  a  beautiful  mimic 
of  Ajnauris  niavius,  A  single  specimen  of  Euralia  duhius  is  of  the  form  with 
a  reduced  white  patch  at  the  base  of  the  hind  wing,  a  mimic  of  Amauris  hecaie  and 
certain  varieties  of  A,  psyttcUea  (  =  danwdes^  enceladus).    There  is  also  a  specimen 
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of  Neptis  agatha  and  the  convergent  Neptidopsis  ophione.  Acrma  lyooa^  of  which 
there  are  two  specimens,  has  probably  approached  the  black  and  white  species  of 
AmauriSt  snch  as  egicUea  and  psyttalea.  The  pale  green  spotted  Papilio  leonidas 
is  represented  by  a  single  example,  although  its  mimic,  Tiruma^  peHverana,  is 
absent.  The  important  synaposematic  group  of  large  black  and  red  Acraeinm 
is  represented  by  A,  pharsalus  (1  (^ ,  2  9)>  and  A.  zetes  (2  j  ).  But  it  is  in  the 
Pierinm  that  the  predominance  of  mimetic  resemblance  is  most  obyious.  Out  of 
twenty-six  specimens,  no  less  than  ten,  of  various  genera  and  species,  exhibit  the 
black  marginal  spots,  which  are  probably  in  all  cases  to  be  traced  tp  the  influence 
of  the  dominant  distasteful  genus  MylothrU. 

The  series  of  Rhynohota  Hemiptera  contain  several  large  conspicuously  coloured 
species  of  ReduvUdse^  and  convergent  colours  and  patterns  are  obvious  within  the 
order,  as  well  as  between  it  and  the  Lycid  Coleoptera.  The  chief  representatives 
of  the  latter  order  are  many  fine  and  characteristic  West  African  species  of  Longi- 
cornia,  Cetoniidss,  and  Heteromera. 

The  chief  interest  of  the  collection  is  probably  the  evidence  that  it  supplies  of 
the  relative  importance  of  bionomic  principles,  and  especially  MUUerian  mimicry, 
as  determining  factors  in  the  evolution  of  colour  and  marking. 


Dr.  Karl  Eitter  von  Soherzer. 

The  Society  has  recently  lost  one  of  its  most  distinguished  honorary  corre- 
sponding members  in  the  person  of  Dr.  Earl  von  Scherzer,  best  known  to  geographers 
as  the  head  of  the  scientific  staff  of  the  Novara  during  the  voyage  round  the  world 
in  1857-59,  though  his  work  in  this  connection,  valuable  as  it  was  from  a  scientific 
point  of  view,  formed  but  a  small  part  of  his  restless  and  many-sided  activity. 
The  following  brief  sketch  of  his  life  is  mainly  based  on  a  biographical  notice, 
issued  little  more  than  a  year  ago  in  Vienna,  as  the  first  instalment  of  a  ^  GhUlerie 
-denkwurdiger  Personen  der  k.k.  Hof-  und  Staatsdruckerei,*Mn  which  establishment 
Dr.  Scherzer  commenced  his  career. 

Scherzer*s  ancestors  were  formerly  settled  at  Eger  in  Bohemia,  but  in  Reforma- 
tion times  were,  as  Protestants,  forced  to  leave  their  fatherland,  moving  from  one 
place  to  another,  until  in  1796  the  father  of  our  late  associate,  then  twenty  years 
old,  took  up  his  abode  in  Vienna.  His  son  Karl  was  bom  in  1821,  and  in  1834 
entered  the  Government  printing-office  as  an  operative.  Although  his  connection 
with  this  establishment  ceased  three  years  later,  he  remained  more  or  less  in  touch 
with  the  printing  and  publishing  trade  for  some  years,  during  which  he  completed 
his  education  by  extensive  foreign  travel.  In  1848  he  championed  the  cause  of  the 
Vienna  printers,  and  it  was  through  his  energetic  advocacy  that  a  revision  of  the 
scale  of  charges  and  other  advantages  were  secured  by  the  trade  in  that  year.  For 
his  attitude  on  this  and  other  questions  he  was  regarded  with  suspicion  by  the 
authorities,  and  was  twice  brought  before  a  courtr martial  to  answer  for  his  conduct. 
It  was  about  this  time  that  he  formed  the  acquaintance  with  Dr.  Moritz  Wagner, 
which  turned  his  thoughts  in  the  direction  of  more  extended  travel.  The  two 
friends  sailed  for  New  York  in  1852,  and  spent  the  next  few  years  in  researches — 
political,  economical,  and  scientific — in  the  United  States,  Canada,  and  the  Central 
American  republics.  In  the  last  named,  then  very  imperfectly  known  in  Europe, 
results  of  great  value  in  regard  to  the  geography,  natural  history,  and  ethnology  of 
the  several  states  were  obtained,  and,  among  other  studies,  the  ruins  of  Qairigua 
were  visited,  and  collections  made  on  behalf  of  the  British  Museum.  In  1855  and 
1850  Scherzer  devoted  himself  to  the  working  up  of  his  material,  besides  con- 
tributing largely  on  more  general  subjects  to  the  AUgemeine  Zeitung  of  Augsburg 

2  h2 


464  OBITUART. 

and  to  Pesohel's  Ausland,  His  writings  brought  him  to  the  notice  of  the  Finance 
Minister,  who  introdaced  him  to  the  Archduke  Ferdinand  Maximilian,  the  result 
being  his  appointment,  in  November,  1856,  to  the  scientific  commission  of  the 
Novara,  then  being  fitted  out  for  the  famous  Yoyage,  which  lasted  from  April,  1857, 
to  November,  1859.  Before  starting,  Scherzer  took  great  pains  to  qualify  himself 
for  his  task  by  correspondence  with  Darwin,  Lyell,  Murchison,  Haeckel,  and  other 
scientific  men,  and  the  results  obtained  were,  as  is  well  known,  of  very  great  value, 
not  only  from  the  scientific  point  of  view,  but  from  that  of  commerce  and  statistics, 
which  fell  within  Scherzer's  more  particular  sphere. 

Scherzer's  services  were  secured,  in  1866,  for  the  Austrian  Ministry  of  Commerce, 
with  which  he  remained  connected,  in  one  capacity  or  another,  until  his  retirement 
in  1897,  the  value  of  his  work  being  repeatedly  recognized  by  decorations  and 
other  honourable  distinctions.  Before  representing  his  country  as  consnl  in  many 
important  centres,  including  Smyrna,  London,  Leipzig,  and  Genoa,  he  took  part 
in  another  important  voyage,  that  of  the  Donau  and  Friedrich,  despatched  to  the 
Far  East  in  1868  mainly  for  political  and  commercial  objects.  Scherzer  made 
a  special  study  of  the  Suez  canal,  then  under  construction,  and,  after  visiting  the 
chief  centres  of  Indo-China,  China,  and  Japan,  crossed  the  Pacific  and  prosecuted 
his  mission  in  California,  Central  America,  Peru,  and  Chili,  subsequently  embody- 
ing the  material  collected  in  valuable  reports  and  memoirs.  His  last  important 
work,  entitled  ''  Das  Wirtschaftliche  Leben  der  Volker,'*  was  published  at  Leipzig 
in  1886.  After  his  retirement  from  active  work,  he  resided  principally  at  GK5rz,. 
and  was  latterly  engaged  in  writing  his  varied  reminiscences. 


Dr.  Josef  Chavanne. 

The  well-known  Austrian  traveller  and  geo^^pher.  Dr.  Josef  Chavanne,  died 
!n  December  last  at  Buenos  Aires,  after  an  illness  of  some  months.  Dr.  Chavanne 
was  of  Walloon  extraction,  and  was  born  at  Graz  in  1846.  His  taste  for  geo- 
graphy and  travel  was  first  gratified  in  1867,  when  be  undertook  an  extensive 
journey  through  the  Western  States  of  the  American  Union,  Central  America,  and 
the  West  Indies,  ending  np  with  a  visit  to  Morocco  and  the  Northern  Sahara,, 
then  very  much  less  known  than  they  are  now.  The  work  in  which  he,  some 
years  later,  embodied  the  results  of  his  African  researches,  entitled '  Die  Sahara,  oder 
von  Oase  zu  Oase'  (Vienna,  1879),  was  at  the  time  a  contribution  of  some 
importance  to  our  knowledge  of  Northern  Africa.  A  few  years  later,  in  1889, 
he  undertook  a  journey  to  the  Congo,  the  results  of  which  he  published  under  the 
title  'Reisen  und  Forscbungen  im  alten  und  neuen  Kongostaate*  (Jena,  1887)» 
A  large  part  of  his  reputation  as  a  geographer  was,  however,  the  outcome  of 
scientific  work  at  home.  He  resided  for  some  years  in  Vienna,  and  for  a  time 
edited  the  Mitteilungen  of  the  Geographical  Society  in  that  city.  He  published 
a  Physical  and  Statistical  Atlas  of  Austria-Hungary,  and  physical  and  other  mapa 
of  the  parts  of  the  world  of  which  he  had  made  a  special  study.  During  the  latter 
years  of  his  life  he  devoted  himself  especially  to  the  geography  of  Argentina,^ 
where  he  had  held  an  appointment  in  the  Hydrographical  Office  since  1895. 
Before  this  date  he  had  done  an  important  work  in  preparing,  for  the  State  Rail- 
way Administration,  a  map  of  the  whole  country  on  the  scale  of  1 : 1,000,000,  on 
which,  as  well  as  the  railways,  the  surface  features  of  the  country  were  carefully 
laid  down.  He  also  published  a  work  on  the  climatology  of  Argentina,  and  for 
some  time  before  his  death  had  been  engaged  on  an  important  study  on  the 
Andes. 
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CORRESPONDENCE. 

The  Oeographioal  Training  of  Army  Officers  in  the  TTniversities. 

At  the  present  moment,  when  schemes  for  the  more  efficient  training  of  officers  are 
discussed  on  etrery  hand,  it  may  not  be  amiss  for  a  geographer  to  outline,  in  the 
briefest  way,  his  conception  of  how  geography  should  be  utilized  in  the  training 
of  an  officer  for  the  army. 

That  the  officer  on  active  service  has  to  fight  in  a  real  world  is,  of  course, 
ob^ous.  The  distribution  of  his  troops  depends,  not  merely  on  the  distribution 
of  the  opposing  troops,  but  also  on  the  character  of  the  region  in  which  he  finds 
himself — that  is,  on  the  distribution  of  surface  relief,  of  water,  of  vegetation,  aiid  of 
routes.  In  the  wider  planning  of  a  campaign,  the  general  configuration,  climatic 
and  economic  conditions  of  the  region  have  also  to  be  considered — that  is  to  say, 
the  geographical  conditions  as  a  whole.  The  importance  of  a  single  one  of  these 
<x)nditions — topography,  is  partially  realized,  but  the  significance  of  the  geogra- 
phical factor  as  a  whole  is  almost  invariably  overlooked.  For  lack  of  such  instruc- 
tion our  officers  are  forced  to  acquire  this  knowledge  by  the  most  expensive  of  all 
methods,  the  empirical  one  of  muddling  out  right  in  the  end.  This  costly  policy, 
vnth  its  concomitant  waste  of  money  and  life,  might  be  in  a  measure  avoided 
if  our  future  officers  received  a  more  scientific  training  in  geography. 

For  a  successful  training  in  geography  at  a  university,  it  is  essential,  in  the  first 
place,  that  the  university  military  cadet  should  possess  a  sound  preliminary  know- 
ledge of  the  subject  before  beginning  his  university  course,  and  this  must  of  course 
be  acquired  at  school,  unless  the  time  at  the  university  is  to  be  wasted  on  teaching 
the  veriest  rudiments  of  the  subject.  This  school  work  should  include  practical 
as  well  as  book  work,  and  a  certificate  should  be  required  stating  that  the  candidate 
has  spent  a  minimum  number  of  hours  in  practical  work,  in  the  field  and  in  the 
school.  The  habit  of  observing  the  character  of  the  surrounding  country  can- 
not be  begun  too  early,  and  this,  together  with  the  power  to  read  and  construct 
an  ordinary  map,  and  a  knowledge  of  the  outlines  of  general  geography,  should  be 
the  necessary  preliminary  to  any  uoiversity  study.  There  is  no  need  to  organize 
new  machinery  for  the  piu^se.  The  syllabuses  of  the  Senior  Local,  Joint 
University,  and  Leaving  Certificate  examinations  need  only  be  improved,  and  have 
this  condition  of  practical  school  work  attached  as  a  preliminary  to  examination. 

Li  the  university  course  the  geographical  teaching  might  with  advantage  be 
specialized  along  three  lines — regional,  historical,  and  cartographical. 

(1)  The  geographical  course  proper  would  include — (a)  a  general  course  dealing 
with  the  natural  regions  of  the  world,  with  special  reference  to  the  distribution  of 
relief,  rivers,  routes,  and  strategic  centres,  and  the  ensemble  of  conditions  forming 
what  may  be  called  the  configuration  control ;  (b)  the  sum  of  conditions  forming 
the  climatic  control,  with  special  reference  to  such  phenomena  as  the  incidence  of 
seasons,  frost  periods,  seasonal  rains,  winds,  floods,  etc. ;  and  (c)  with  the  sum  of 
factors  forming  the  economic  control.  In  addition  to  this  general  course,  army 
candidates  should  be  expected  to  show  a  detailed  knowledge  of  the  characteristics 
of  the  topography  of  typical  land-forms,  and  of  all  the  geographical  conditions  of 
a  prescribed  region,  and  this  should  be  completed  by  a  ten  or  fifteen  days'  excursion 
through  the  regions  in  question.  Naturally  the  parts  of  the  British  Isles  and 
the  nearer  portions  of  the  Continent  would  be  chosen  for  this  purpose. 

(2)  In  the  historical  course,  which  exhibits  the  effect  of  geographical  condi- 
tions on  military  movements  in  the  past,  the  same  order  would  be  pursued — a 
general  course  dealing  with  the  broad  outlines  of  the  historical  military  geography 
of  Europe  would  be  followed  by  the  detailed  study  of  a  prescribed  campaign,  as. 
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for  example,  one  of  the  campaigDs  of  Napoleon,  the  American  cML  war,  the 
Fraooo-German  war,  the  Kuaso-Turkish  war,  or  the  Boer  war. 

(3)  The  cartographical  course  would  deal  with  the  conatruction  of  topographical 
mape,  the  use  of  common  surveying  instruments,  and  practice  in  (a)  mapping 
natural  features,  (6)  range-finding,  and  (c)  the  elements  of  position-finding.  In 
the  case  of  engineers,  geodetic  surveying  would  he  added. 

In  order  to  interfere  as  little  as  possihle  with  other  university  work,  the  courses 
should  he  spread  over  three  academic  years.  During  the  first,  the  outlines  of 
geography  and  military  topography  might  be  studied  ;  during  the  second,  the  out- 
lines of  historical  military  geography  and  typical  land-forms;  and  during  the 
third,  the  detailed  geography  of  selected  regions  and  campaigns.  For  the  future 
engineer,  who  would  have  to  make  as  well  as  to  use  maps,  advanced  courses  in 
surveying  and  geodesy  would  be  necessary. 

In  such  university  courses  the  object  should  be  to  make  the  cadets  fiuniliar 
with  the  general  principles  and  facts  of  geography,  with  the  sources  of  information^ 
with  the  many  notations  in  which  geographical  data  are  recorded,  and  as  far  as 
possible  with  half  a  dozen  typical  districts,  each  having  different  topographical 
characteristics. 

Summary, 

Ua)  Configuration  and  routes. 

iA.  Outlines  of  geography       (b)  Climatic. 
[(c)  Economic, 
a  Detailed  topography  of  typical  land-forms. 
C.  Detailed  geography  of  a  typical  region. 

Historical         i^  ii^*'T^  u-  ^'"^''9^^  militoiygeography. 
\B.  Detailed  history  of  a  prescribed  camj^aign. 

{A.  Accumulation  and   recording  of  data.    Surveying  and  map- 
making. 
B.  Interpretation  of  data.    Map-reading. 

A.  J.  Herbebtsok. 


MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETT, 

SESSION  1902-1903. 

Eighth  Ordinary  Meeting,  February  23,  1903. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Elections :—^c?u;y7i  Barclay;  O,  Beach  Chester;  Athol  Chichester;  Bobert 
James  D^Arcy- Irvine;  Emil  Ernst;  Marcus  John  Eustace,  M.D.,  D.Ph,;  John 
Foster  Fraser ;  Ouy  John  Fenton  Knowles,  C,  E. ;  Captain  C.  H,  Ley,  B.E. ;  WiUian^ 
Cameron  Mackay ;  Charles  Godfrey  Moule  ;  Henry  Francis  Previt^,  M.A.  ;  Colin 
Skittal  Reddie;  Captain  Cecil  B,  Simonds,  B.C. A. 

The  Paper  read  was : — 

"  Further  Explorations  in  the  Canadian  Roc^kies."     By  Prof.  Norman  Collie, 

F.R.8. 

Ninth  Ordinary  Meeting,  March  9,  1903. — Sir  Clements  Markhax, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Elbotions: — William  Sloane  Acdes ;  Captain  Lionel  Edmund  Anstey-Bennett 
(Pagefs  Eorse)  ;  Lieut.- Colonel  T.  Capper  (East  Lancashire  Begiment)  ;  Captain 
Henry  E,  M.  Douglas,  B.A.M.C,  V.C.,  B,S,0, ;  Feargus  Dwyei' ;  Albert  Edward 
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Evans,  R.N.B,;  George  William  Pocle  Fisher ;  Thomas  George  Goodman  ;  Lieut, - 
Colonel  H.  P.  GoJighj  IQth  Lancers  ;  Arthur  Hall  Hall ;  James  Meldrum;  Major 
P.  B.  Fhihhs  {Dorset  Regiment) ;  Thomas  George  Seymour ;  Everard  D,  Simpson, 
B.A. ;  Captain  W.  M.  Guthrie  Smith,  LS,C. ;  Hugh  Rose  Troup ;  Rev.  W.  W, 
Tyler,  B,D. ;  Thomas  Herbert  Worsnop. 

The  Paper  read  was  : — 

**  A  Buried  Landscape  in  the  English  Midlands."     By  Prof.  W.  W.  Watts. 


GEOGRAPHICAL   LITERATURE    OF   THE    MONTH. 

Additions  to  the  Library, 
By  EDWARD  HEAWOOD,  M.A.,  Librarian^  Ra.S. 

The  following  ahhreviations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Bolotim. 
Cora.  =  Commerce. 

C.  Rd.  =  Comptes  Bendus. 
Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographie,  Geografia. 

Ges.  =  Gesellsohaft 

I.  =  Institute,  Institution. 

Iz.  =  Izvestiya. 

J.  =  Journal. 

k.  u.  k.  =  kaiserlich  und  koniglioh. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

R.  =  Royal. 

Rev.  =  Review,  Revue. 

8.  =  Society,  Sooi^t^,  Selskab. 

Sitzb.  =  Sitzungsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Yerhandlungen. 

W.  =  Wissensohaf  t,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambi^ity  of  the  words  oetavo^  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  tne  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half -inch.    The  size  of  the  Journal  is  10  x  6). 

A  seleetion  of  the  works  in  this  list  will  be  notieed  elsewhere  in  the  **  Journal.'* 


STTBOPE. 

Alps.  Globus  83  C1903>:  21-28.  Halb&ss. 

Beitr'age  zur  Eenntnis  der  Seen  der  Lechthaler  Alpen.  Yon  W.  Halbfass.  With 
Maps. 

Ardennes.    Deutsch.  Rundschau  G,  25  (1902-1903) :  102-110,  l(i5-172, 212-220.    Kellen. 
Durch  die  Walder  der  Ardennen.    Von  Tony  Kellen.     With  Illustrations, 

Austria— Moors.  Deutsch  Rundschau  G.  25  (1903):  193-207.  Beneh. 

Die  Moorgebiete  Osterreichs.    Von  Dr.  W.  Bersch.     With  Map  and  Illuttrations. 

Belgium — Historical.  Hoiiman. 

^a  Belgiquo  Commerciale  sous  TEmpereur  Charles  VI.,  la  Compafpiie  d'Ostende. 
Etude  historique  de  politique  commerciale  et  coloniale.  Par  Michel  Huisman. 
Bruxelles:  H.  Lamertin,  1902.     Size  9^  X  6),  pp.  xii.  and  556. 

Denmark.  

Den  Danske  Turistforenings  Aareskrift,  1903.  K0benhavn ;  G.  E.  C.  Gad,  1903. 
Size  9J  X  6,  pp.  72  and  xx.Kiv.  Map  and  Illustrations,  Presented  by  Mr.  E.  L. 
Salomonsen. 

Europe— Maps  and  Views.  


Topographie  dc  PEurope.  Catalogue  h  prix  marques  de  Cartes  anciennes  et  de 
Vues  de  Villes.  XV™*-XIX"''  bifecle.  Amsterrlam  :  F.  MuUer  A:  Cie.,  1903.  Size 
9}  X  6},  pp.  240. 
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Frftnee— ConiM— lUUria.    Quediona  JHpl,  «<  Colon,  15  (1903) :  157-166.  Onmsco. 

Le  paludisme  et  rinitiativo  priv€e  en  Corse.    Par  A.  Guasco. 

Franee— OUoien.  C.  A7. 186  (1903) :  107-109.  eirardin. 

,    Sur  des  observatious  glaciaires  faites  en  haute  Maurienne  dans  V4\ji  de  1902 
Note  de  Paul  Girardin. 

Franoe— Provenoe.  B.S,Q.  Marseille  26  (1902) :  260-272.  Barre. 

La  repartition  de  la  population  sur  Ic  8ol  de  la  Provence.    Par  H.  Barre'. 

Franoe— Bhone.  Ann.  Q.  11  (1902) :  407-418.  Donxami. 

La  valine  moyenne  du  Rhone  k  travers  le  Jura  m^ridlonnl.    Par  H.  Douxami. 

Franoe— Boehefort.  B.8.G.  RocJie/ort  24  (1902) :  281-301.  Boohe. 

Le  Port  de  commerce  de  Rochefort.    Par  F.  Rocbo.     With  Map  and  Plan. 

Germany.  Blndan. 

Oberland,  Ermelaod,  Natangen  uud  Barten.  Kine  Landes-  und  Yolkskunde  von 
Prr)f.  Dr.  Alois  liludau.  Stattgart:  Bobbing  &  Biicble,  1901.  Size  8^  x  6,  pp.  xii. 
and  340.     Map  and  lUuBtrations.    Price  9  m.    Presented  by  the  Puhlishertf. 

Germany.  Yolk. 

Der  Odenwald  und  seine  Nachbargebiete.  Eine  Landes-  und  Yolkskunde.  Unter 
Mitwirkung  vieler  Landeskenner  heransgeg^ben  von  Georg  Yolk.  Stuttgart: 
Mobbing  &  Buehle,  1900.  Size  8}  X  6,  pp.  440.  Map  and  Illustrations.  Price 
10  m.     Presented  by  the  PMishers. 

Germany — Bavaria.  Htlbler. 

Bayerisch  Schwaben  und  Neuburs;,  und  seine  Nachbargebiete.  Eine  Landes- 
und  Yolkskunde  von  Dr.  J.  M.  Htibler.  St^ttgart:  Uobbing  k  Biichle,  1901. 
Size  8|  X  6,  pp.  viii.  and  326.  Map  and  Illustrations.  Price  7  m.  Presented 
by  the  Publishers. 

Germany— Bavaria.     Vierteljahrs.  Q.  Unterricht  2  (1903) :  90-93.  Kollbaoh. 

Ein  Ausflug  in  die  Hohe  Rboa.     Yon  K.  KoUbacb. 

Germany— PmBflia—Weitphalia.  Hellmann. 

Regenkarte  der  Provinz  Westfalen  sowie  von  Waldeck,  Scbaumburg  -  Llppe, 
Lippe-Detmold  und  dem  Kreis  Rinteln.  Mit  erlautemdem' Text  und  Tabellen. 
In  amtlichem  Auftrasre  bearbeitet  von  Prof.  Dr.  G.  Uellmaun.  Berlin:  D. 
Reimer,  1903.    Size  lOJ  x  7,  pp.  30.     Map. 

Germany— Bhine.  3feteoro7o^.  Z.  19(1902):  548-551.  Stolberg. 

Yerhalten  der  Rbeintemperatureu  in  den  Jahren  1895-1900.    Yon  A.  Stolberg. 

Germany— Thnringia.      Z.  Ges.  Erdk.  Berlin  (1902) :  850-874.  Sehlilter. 

Die  Siedelungen  im  nordostliclien  Thiiringen.    Yon  Dr.  Otto  JSchliiter. 

Greece— Enboea.  C.  flr£.  138  (1903) :  105-107.  Deprat. 

Note  pr^iminaire  sur  la  geologic  de  Tile  d'Kub^e.    Note  de  M.  Deprat. 

Holland.  Tijds.  K.  Ned.  Aard.  Genoots.  Amsterdam  20  (1903):  1-34.  Broijn. 

De  temperatuur  van  de  ondnraardsche  gangen  in  den  St.  Pietersberg  en  andere 
mergelgroeven  bij  Maastricht.     Door  Fred,  de  Bruijn,  s.j.     With  Maps. 

To  be  noticed  in  the  Monthly  Record. 

Italy.  Baedeker. 

Italy.  Handbook  for  Travellers,  by  Karl  Baedeker.  Third  Part :  Southern  Italy 
and  Sicily,  with  Excursions  to  the  Lipari  Islands,  Malta,  Sardinia,  Tunis,  and 
Corfu.  Fourteenth  Revised  Edition.  Leipsic;:  K.  Baedeker,  1903.  Size  6^  x  4, 
pp.  lii.  and  444.     Maps  and  Plans.     Price  6  m.    Presented  hy  the  Editor. 

Italy.  Kiiaen. 

Italische  Landeskunde.   Yon  Hein rich  Nissen.   Zweiter  Band.   DieStaedte,  Zweite 
Haelfte.   Berlin :  Weidmannsche  Buchhandlunm^,  1902.     Size  9x6,  pp.  481-1004. 
Cf.  Journal,  vol.  xx.  p.  351. 

Italy— Emilia.      Bev.  G.  Italiana  9  (1902)  :  437-445.  499-506,  565-581.  lorenai. 

Intorno  ad  alcune  salse  del  Modenese,  osservazioni  del  Dott.  Arrigo  Lorcnzi. 

Mediterranean— Crete.    J.B.I.  Brit.  Architects  10  (1902) :  97-106.  EvanB. 

A  Bird's-eye  Yiew  of  tlie  Minoan  Palace  of  ;Kno8so8,  Crete.  By  Dr.  A.  J.  Kvans. 
With  Plan  and  Illustration. 
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Vorway—Ballwayi.  Globus  82  (1902) :  372-374.  KflflfVnann. 

Nene  Norwegisohe  Bahnen  und  ihre  Bedeuiuog.    You  Dr.  6.  HoffmaDn. 

Korway— Snow-limit.    Nonke  G.  Selik.  Aarbog  18  (1901-1902) :  59-73.  Hanian 

SnegraBnsen  i  Norge.    Af  dr.  Andr.  M.  Hansen.     With  Map  and  Diagram. 
See  note  in  Monthly  Record  for  Marcli  (p.  316). 

Sntda.  -  Bonmariage. 

La  BusBie  d*£orope.  Topographie,  relief,  gdologie,  hydrologie,  climatology,  regions 
natiirelles,  lea  peoples  et  leur  mode  de  repartition.  Essai  d^Hygi^ne  Oe'nerale. 
Par  le  Dr.  A.  Bonmariage.  Paris:  Le  Soudier,  1903.  Size  11  X  7},  pp.  viii. 
aod  560.    Maps  and  Illtjuirations,    Price  20s. 

BuBiia.  B.S.Q.  LiUe  88  (1902)  :  311-363.  Patoailltt. 

L'Est  de  la  KuHsie  d' Europe.    Par  J.  Patouillet. 

Bnsiia— Iron  Industry.  J.8.  ArU  51  (1902) :  74-91.  Head. 

The  South  Bossian  Iron  Industry.  By  Archibald  P.  Head.  With  Maps  and 
Illustrations, 

Eussia— Ural.  C.  Bd,  185  (1902) :  1135-1137.  Dnparo. 

Sur  Torigine  de  la  coupure  transversale  de  la  Kosva  (Oural  du  Nord).  Note  de 
Louis  Dnparc. 

Spain— Historical.  B,8.G.  Lisboa  20  (1902) :  67-84.  Oaro&lo. 

Sulla  geografia  della  Penisola  Iberica  nella  etk  romana.  Pelo  Prof.  Francisco  P. 
Garofalo. 

Sweden.  

Exkursion  mich  SUd-Schweden  (Sohonen)  am  20.— 24.  Mai  1902.  Greifswald, 
1902.     Size  9x6,  pp.  16.    Maps. 

Sweden— Agriculture.  Ymer  22  (1902) :  305-360.  Hogbom. 

Om  norra  Sve'rige  ^asom  jordbruksland.     Af  A.  G.  Hogbom.     With  Map, 
See  note,  ante,  p.  75. 
Switierland.  Bittener. 

Mat^rlanx  pour  la  Carte  Gdologique  de  la  Suisse  publics  par  la  Oommission 
G^logique  de  la  Societe  Helv^tique  des  Sciences  Naturelles  aux  frais  de  la  C!on- 
fed^ratiou.  Nouvelle  S^rie  :  XIIP  Livraison.  Ktude  g^ologique  de  la  Cute-aux- 
Fees  et  des  envirous  de  Ste-Croix  et  Baulmes.  Par  Th.  Bittener.  Benie: 
Schmid  &  Francke,  1902.  Size  12^  x  9},  pp.  vi.,  116,  and  x.  Map  and  Profiles. 
Price  15/r.     Presented  by  the  Publisher. 

Switierland.  

Annuaire  Statistique  de  la  Suisse.  Public  par  le  Bureau  de  Statistique  du  IM- 
partement  Federal  de  rinterieur.  Onzi^me  Annee,  1902.  Bern:  Stampfli  &  Cie., 
1902.     Size  10  X  6J,  pp.  342.     Diagrams. 

Switierland— Oeneya.    B.G.  Hist,  et  Descriptive  (1902):  276-281.  Fauvel. 

Le  nouveau  plan  de  la  ville  et  de  la  commune  de  Geneve.    Par  E.  Fauvel. 

Switierland— Oeographioal  Dictionary.  Knapp,  Borel,  and  Attinger. 

Geographisches  licxikon  der  Schweiz  mit  dem  Beistande  der  Geographischen 
Gesellschaft  zu  Neuenburg  herausgegeben  unter  der  Leitung  von  Charles  Knapp, 
Maurice  Borel,  und  Y.  Attinger,  Deutsche  Ausgabe  besorgt  von  Heinrioh  Brunner. 
Erster  Band.  Aa — Emmengruppe.  Neuenburg:  Gebrtider  Attinger,  1902. 
Size  11  X  7^,  pp.  xii.  and  704.  Maps  and  Illustrations.  Presented  by  Dr,  H. 
Brunner. 
Contains  a  great  deal  of  valuable  matter,  both  geographical  and  statistical.  The 
treatment  of  the  morphology  of  the  lakes  is  especially  good. 

United  Kingdom.  Petermanns  M.  48  (1902) :  230-234.  KofEmahn. 

Eine  neue  Karte  von  Grossbritannien  und  Irland.    Yon  Otto  Koffmahn. 

A  detailed  account  of  the  method  of  preparation  of  the  new  map  of  the  British  Isles 
in  Stielcr's  *  Hand-Atlas.'  The  author  passes  some  strong  criticisms  on  the  Ordnance 
>'urvey  maps,  but  his  statements  are  in  most  cases  quite  unfounded  (see  ante,  p.  448). 

United  Kingdom— GomwalL   Geolog.  Mag.  10  (1903) :  19-25.        Kennard  and  Warren. 

The  Blown  Sands  and  Associated  Deposits  of  Towan  Head,  near  Newquay,  Corn- 
wall.   By  A.  S.  Kennard  and  S.  II.  Warron. 
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United  Kingdom— Ireland.  P.R.  Iruh  A.  24,  Sec.  B.  (1902) :  95>202.  O^Beilly. 

On  the  Waste  of  the  Coa^t  of  Ireland  as  a  Factor  in  Irish  History.  By  J.  P. 
O'Reilly. 

T7nited  Kingdom— Ireland— Botany.  P,R.  Irith  A.  24,  Sec.  B.  (1902) :  1-60.     Praager. 

On  Types  of  Distribntion  in  the  Irish  Flora.  By  R.  Lloyd  Praeger.  With 
Diagrams, 

See  abstract  in  January  Journal  (pp.  50-62,  with  maps). 
United  Kingdom— Ireland— Botany.  P.R.  Irith  A.  24,  Sec.  B.  (1902):  61-94.     Praeger. 

Gleanings  in  Irish  Topographical  Botany.    By  R.  L.  Praeger. 
United  Kingdom— Scotland.    SeoUUh  G.  Mag.  19  (1903) :  27-37.  Xaebean. 

Ancient  Fife  :  seen  through  its  Place-Names.    By  L.  Maobean. 

United  Kingdom— Temperature.  

Temperature  Tables  for  the  British  Islands.  Supplement.  Di£ference  Tables  for 
each  Five  Years  for  the  extrapolation  of  Mean  Values.  I^ndou  :  Eyre  &  Spottis- 
woode,  1902.  Size  12}  x  10,  pp.  viil.  and  36.  Price  3t.  PreBented  by  the 
MeUorologioal  Office. 

ASU. 

Arabia.  B.  CkmiUVAtie  Franfaite  3  (1903) :  13-21.    Imbart  de  la  Tour. 

Autour  de  1' Arable.    Per  J.  Imbart  de  la  Tour. 
On  the  present  political  position  in  Arabia. 

Central  AsU.  La  (?.,  B.8,G,  Pari$  6  (1902) :  69-74.  Hadin. 

Mon  dernier  voyage  en  Asie  centrale.    Par  Sven  Hedin.     With  Map, 

Central  Asia.  B.8.G.  MaruiUe  26  (1902) :  285-296.  Lerat. 

Les  rdsultats  de  Texp^tion  fran^aise  scientifique  et  minibre  en  Boukharie  et  an 
Turkestan,  on  1909.    Par  E.  D.  Levat.     With  Map, 

Ceylon— Botany.        /.  CeyUm  Br.  B.  Ariatic  8,  17  (1902) :  80-256.  Lewia. 

A  Descriptive  Catalogue  of  the  more  useful  Trees  and  Flowering  Plants  of  the 
Western  and  Sabaragamuwa  Provinces  of  Ceylon.    By  F.  liewis.     With  Maps. 

China.  B,8,0.  Sochefart  24  (1902) :  302^28.  Ballande* 

Six  mois  sur  les  rivieres  du  P^Tch€li    Par  C.  Ballande. 

Ohineie  Empire— Eastern  Turkestan.    Petermanns  M.  48  (1902)  :  288-290.  Simly» 

Sven  Hedius  Ausgrabungen  am  alten  Lop-nur.    Yon  K.  Himly. 

Xastem  Asia.  Petermanns  M.  48  (1902) :  261-265.  Fntterer* 

Prof.  F.  V.  Richthofens  Geomorphologische  Studien  aus  Ostasien.  Von  Prof.  Dr. 
K.  Futterer. 

Xastem  Asia — Bibliography.  Barthold* 

Russische  Arbeiten  iiber  Ostasien:  Jabresbericht  ftir  1901.  You  W.  Barthold. 
(Mittheilungen  des  Seminars  fiir  Orientalische  Sprachen  zu  Berlin.  Jahr^r.  V. 
Erste  Abth.  Ostasiatische  Studien.  Pp.  155-162.)  Berliu :  G.  Reimer,  1902. 
Size  10  X  7. 

Xastem  Asia— Treaties.  Beinmeh. 

L.  de  Reinach.  Recueil  des  Trait^s  condus  par  la  France  en  Extreme-Orient 
(1684-1902).     Paris :  E.  Leroux,  1902.     Size  10  x  6i,  pp.  442.     Price  15«. 

French  Indo-China.  Pavie  and  Lefevre-Fontalia. 

Mission  Pavie  Indo-Chine   1879-1895.     Geographic  et  Voyages.     V.  Voyages 
dans  le  Haut  Laos  et  sur  les  frooti^res  de  Chine  et  de  Birmanie.    Par  Pierre 
Lef^vre-Pontalis.     Introduction  par  Auguste  Pavie.      Paris :  E.  Leroux,  1902. 
Size  11  X  9,  pp.  xlviii.  and  328.    Maps  and  Illustrations. 
This  will  be  specially  noticed. 

Frenoh  Indo-China — Cambodia.  Lajonqnidre. 

Inventaire  descriptif  des  Monuments  du  Cambodge.  Por  E.  Lunet  de  Lajonqui^. 
Paris  :  E.  Leroux,  1902.    Size  11  x  7^,  pp.  cvi.  and  430.    Illustrations. 

French  Indo-China— Laos.    B.S.O.  Com.  Paris  24  (1902) :  273-287.  AndottiiL 

Quelques  notes  sur  la  province  du  Tran-Xinh  (Laos).  Par  H.  Audoiiin.  With 
Map, 
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Tremeh  Indo-Ohiiia — ^Tongking.  Oirod. 

Mi9$.  Caiholique$  84  (1902) :  472-475, 485-490, 497-500, 510-514, 526-528, 533-537. 
Une  toarn^  dans  la  region  aitn^  an  N.-O.  de  Lao-Kay.  Par  M.  Qirod.  With 
Map  and  IUM$tration$. 

India.  Forrest. 

Cities  of  India.  Bj  G.  W.  Forrest.  Westminster :  A.  Constable  &  Co.,  Ltd., 
1903.  8ise  9  x  5^,  pp.  xvi.  and  354.  Map  and  lUu$lrations.  Price  10s.  6<2.  net. 
PreeeiUed  by  the  Publiihers. 

India.  Bev.  Q,  51  (1902) :  344-365, 422-446.  Xalleterre. 

L'Empire  anglais  des  Indes,  Etnde  hiatorique  et  politique.  Par  Commandant 
Malleterre. 

India— Assam.  Oldham. 

On  Tidal  Periodicity  in  the  Earthquakes  of  Asssm.    By  R.  D.  Oldham.    (Extract 
from  the  Jowmal  of  the  Asiatic  Society  of  Bengal,  vol.  Ixxi.  pp.  139-153,  1902.) 
Calcutta,  1902.    Size  9^  x  6|.    Preeentedhy  the  Author. 
This  is  noticed  in  the  Monthly  Record  (ante,  p.  451). 
India — Burma.  Herts. 

A  Practical  Handbook  of  the  Eaohin  or  Chingpau  Language,  containing  the 
Grammatical  Principles  and  Peculiarities  of  the  Language,  Colloquial  Exercise*), 
and  a  Vocabulary,  with  an  Appendix  on  Kachin  Customs,  Laws,  and  Religion. 
By  H.  F.  Hertz.  Rangoon,  1902.  Size  10^  x  7,  pp.  t.  and  164.  Prioe  Is.  9d. 
PreeerUed  hy  the  Author. 

India — Oensns.  Bannerman. 

Census  of  India,  1901.  YoL  xxv.  Rajputana.  Part  L  Report,  by  Captain  A.  D. 
Bannerman  (Lucknow,  1902,  pp.  iy.  and  220).  Vol.  xxy.-A.  Rajputana.  Part  11. 
Imperial  Tables,  by  Captain  A.  D.  Bannerman  (Lucknow,  1902,  pp.  746).  Map$ 
and  Diagrame.    Preeented  hy  the  Indian  Government. 

India— Oensns.  Lewis. 

Census  of  India,  1901.  Vol.  xiiA.  Burma.  Part  ii.  Imperial  Tables.  By  C.  C. 
Lowis.  Rangoon,  1902.  Size  13  x  8^,  pp.  432.  Diagram.  Presented  hy  the 
Indian  Government 

India— Forests.  J.B.  Colanial  I.  84  (1903) :  173-191.  Gamble. 

The  Forests  of  India  and  their  Management.    By  J.  S.  Gamble. 

India — Oeological  Survey.  Oriesbaek. 

General  Report  on  the  Work  carried  on  by  the  Geological  Surrey  of  India  for  the 
period  from  April  1,  1901,  to  March  31,  1902.  Under  the  direction  of  C.  L. 
Griesbach.  Calcutta,  1902.  Size  10}  X  7},  pp.  36.  Presented  hy  the  Geological 
Survey  of  India. 

India— Historioal.     B.  VEcole  Fran^aise  d' Extreme-Orient  2  (1902) :  256-259.     Hnber. 

L'ltin^raire  du  pterin  Ki  Ye  dans  Tlnde.    Par  Edouard  Huber. 

India— Xadras— Rainfall.    Monthly  Weather  Bev,  30  (1902) :  438-440.  Bao. 

The  Rsinfall  in  the  City  of  Madras  nnd  the  Frequency  of  Sun  Spots.  By  M.  B. 
Subha  Rao.     With  Diagram. 

India — Panjab.  Xaelagan. 

Gazetteer  of  the  Multan  District.  By  E.  D.  Madagan,  1901-02.  Reyised  Edition. 
Lahore.  1902.  Size  9x6},  pp.  ix.  and  388  and  Ixx.  Map.  Price  5#.  Presented 
hy  the  Secretary  of  State  for  India. 

India — Survey.  __ 

Synopsis  of  the  Results  of  the  Operations  of  the  Great  Trigonometrical  Survey  of 
India.  Vol.  xix.  Descriptions  and  Co-ordinates  of  the  Principal  and  Secondary 
Stations  and  other  fixed  points  of  the  Great  Arc— Section  8®  to  18°  or  Series  A  of 
the  Southern  Trigon.  Debra  Dun,  1899.  Size  12}  x  10,  pp.  x.,  xiv.,  and  322. 
Charts  and  Diagram. 

Japan.  Dnmolard. 

Henry  Dumolard.    Le  Japon  politique,  ^conomique  et  social.    Paris :  A.  Colin, 
1903.     Size  7}  X  5,  pp.  viii.  and  344.     Price  \fr.    Presented  by  the  PubHehert. 
See  Review  in  March  number  (p.  305). 
Japan.  Petermanns  M,  48  (1902) :  245-253.  Tamasaki 

Morphologische  Betrachtuog  des  japanischen  Binnenmeers  Setouchi.  Von  Dr.  N. 
Yamasaki.     With  Map.    (See  note,  ante,  p.  453.) 
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Japan-^Tobacoo.  Lahmami 

M.  DeuUeh.  Ges.  Natur-  u.  Vdlkerk.  OttaaieM  9  (1902) :  57-78. 

Der  Tabak,  eein  Baa  und  seine  Weitere  Behaadlung  in  Japan.  Von  Dr.  Max 
Lehmann. 

Korea.  J18.G.  Com.  Paru  24  (1902) :  225-259.  De  LapeTriire. 

La  Corde.    Par  M.  De  Lapeyri^re. 

Malay  Arohipelago^Celebes.    OlobuB  88  (1903) :  45-47.  Sarann. 

Weitere  Beisen  dor  Horren  Sariisin  in  Celebes.    Yon  Palu  nach  Paloppo. 

Malay  Peninmila.  JM.  Colonial  1. 84  (1903) :  75-105.  Clifford. 

British  and  Siamese  Malaya.    By  Hngh  Clifford,  o.m.q. 

Hortb-East  Asia.  Zabol. 

Darcli  die  MandHchnrei  und  Sibirien.  Reisen  nnd  Stndien  von  Rudolf  Zabel. 
Leipzig:  G.  Wigand,  l!K)2.  Size  11  x  S,  pp.  xii.  and  314.  PoHraU  and  iZltM- 
trationB.     Price  20s. 

Persia.  J.8.  Arts  51  (1902)  :  95-105.  Sykes. 

Domestic  Life  in  Persia.     By  Miss  Ella  C.  Sykes. 

Persia — Xborassan  and  Sistan.  Wbyte  and  Bonn. 

Trade  of  Khorassan  and  Sistan  for  the  year  1901-02.  Foreign  Office,  Annual  No. 
2921, 1902.     Size  10  x  6^,  pp.  44.    Price  2}^. 

Xnssia— Siberia.  Cooke. 

Trade  of  Siberia.  Foreign  Office,  Miscellaneous  No.  585,  1902.  Size  10  x  ^, 
pp.  26.     Price  2d. 

Bassia— Siberia.        QueelioM  Dipl  et  Colon.  14  (1902) :  746-760.  Labbe. 

La  region  du  fleuve  Amour  :  la  province  Maritime.    Par  Paul  Labb^.     With  Map. 

Russia— Siberia.  Peterminnt  M.  48  (1902) :  234.  Toll. 

Die  Aufnahme  der  Taimyr-Bai  1900-01.     Dnrch  Baron  E.  Toll.     With  Map. 

Russian  Central  Asia— Lake  Aral.  Borg. 

Zur  Morpbologie  der   Ufern  des    Aral-Meeres.     Von   L.   Berg.     (Extrait  de 
Annuaire  g6ofogique  et  min^rcdogiqtie  fie  la  Rtusie  (vol.  v.  Livr.  6-7),  edii^  et 
re'dig^  par  N.  Krichtafowitsch).     [In  Russian.]    Vardovie,  1902.    Size  12^  x  9^, 
pp.  181-196.     Plates.    Presented  hy  the  Author. 
This  was  noticed  in  the  Monthly  Record  for  March  (p.  317). 

Russian  Central  Asia— Lake  Aral.    Petermanns  M.  48  (19()2)  :  260-261.  Woeikow. 

Ueber  den  Aral-See.     Von  Prof.  Dr.  A.  Woeikow. 

Siam.  Toung  Pao  3  (11)0*2) :  240-247.  Suaor. 

Le  Laos  Siamois.     Par  M.  Suzor. 

Soutb-East  Asia — Historical.  Oerini. 

Imp.  and  Asiatic  Quarterly  Rev.  11  (1901);  379-385;  13  (1902);  119-147, 

361-:{68:  14(1902);  391-407. 

Siam*8  Intercourse  with  China.  (Seventh  to  Nineteenth  Centuries.)  By  Major 
G.  E.  Gerini. 

Turkey — Arabia.  Forder. 

With  the  Arabs  in  Tent  and  Town.  An  Account  of  MiHsiouary  Work,  Life  and 
Experiences  in  Moab  and  Edom  and  the  First  Missionary  Journey  into  Arabia 
from  the  nortli.  By  A.  Forder.  London  ;  Marshall  Brothers,  1902.  Size  8x5, 
pp.  xii.  and  244.     Map  and  Illustrations. 

From  a  ^geographical  point  of  view  the  interest  centres  in  the  journey  to  the  Jof, 
which  has  already  been  described  in  the  Journal  (vol.  xx.  p.  619). 

Turkey— Asia  Minor.     Petei-manm  M.,  Frgdnzungshefl  Nr.  140  (1 902)  :  pp.  90.     Fitiner. 
Niederschlag  und  Bewolkung  in  Kleinasien.    Von  Dr.  Rudolf  Fitzner.    With  Map. 

Turkey— Palestine.  HulL 

Palestine  Exploration  Fund,  Quarterly  Stattuient  (1903):  92-93. 

Notes  on  Prof.  Libbey's  Account  of  the  Jordan  Valley  and  Petra.     By  Prof.  Hull. 

The  writer  considers  that  Prof.  Libbey  s  assumptions  (in  his  paj^er  read  at  Belfast) 
are  "  based  on  little  or  no  evidence." 
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WMttni  AtU— Bibliography.  Barthold. 

Roflsiflohe  Arbeiten  fiber  WefltMien.  Jabresbericht  ftir  1901.  Von  W.  Barthold. 
(Mitkheilnngen  des  Seminars  fur  Orientalisohe  Sprachen  za  Berlin.  Jahrg.  V. 
Zweite  Abth.  Westasiatiflohe  Stadien.  Pp.  25-47.)  Berlin :  G.  Reimer,  1902. 
Size  10  X  7. 

ATBIOA. 

Abjninia.  Nineteenth  Century  58  (1903)  :  79-97.  Berkeley. 

The  Abyssinian  Question  and  its  History.    By  G.  F.  H.  Berkeley. 

Abyssinia.  QueUiom  DipL  et  Colon.  15  (1903) :  129-142.  Terrier. 

La  d^imitation  de  TEthiopie.    Par  A.  Terrier.     With  Map. 

Afriea— Forests.  Bresohin. 

La  Q.,  B.8.Q.  ParU  5  (1902):  431-450;   6  (1902):  27-39,  218-237. 

La  forSt  tropicale  en  Afiique  prindpalement  dans  les  Colonies  fran9aiBes.  Par  A. 
Bresohin.     With  Maps, 

Afriea — Minerals.  Lannay. 

Les  Kichesses  Min^rales  de  TAfrique.  L*or,  les  metauz,  le  diamant,  lea 
phosphates,  le  sel,  les  combustibles,  les  sources  thermales,  etc.  Algeria  et  Tunisie, 
Egypte,  Abyssinie,  Soudan,  G6te  d*Or,  Transvaal,  Bhodesia,  Afrique  Centrale, 
Madagascar,  etc.  Par  L.  de  liaunay.  Paris :  C.  B^ranger,  1903.  Size  10  x  6, 
pp.  416.    Price  16«.  9(2.    Maps  and  lUuttratione. 

Afiiea— Tsetse  Fly.    BeitrOge  Kolonialpolitik  4  (1902-1903) :  2(>:!-271 .        Lichtwardt. 
Ueber  die  Tsetse.    Von  B.  Lichtwardt.     With  Plate. 

Algeria.  Ann.  0. 11  (1902) :  221-246,  339-365,  419-438.    Bernard  and  Fioheur. 

Leo  B^gions  naturelles  de  PAlg^rie.  Par  Augustin  Bernard  et  Kmile  Fioheur, 
acoompagn^  d*une  note  cartographique  par  Ben^  de  Flotte  Boquevaire.  With 
Maps  and  Profiles. 

British  East  A£rioa— Uganda.  Austin. 

With  Maodonald  in  Uganda.  A  Narrative  Account  of  the  Uganda  Mutiny  and 
Maodonald  Expedition  in  the  Uganda  Protectorate  and  the  Territories  to  the 
North.  By  Major  Herbert  H.  Austin.  London :  E.  Arnold,  1903.  Size  9)  x  6, 
pp.  zvi.  and  314.    Map  and  llluetraiicns.    Presented  by  the  Publisher, 

British  East  Afrioa— T7ganda.  Xahon. 

Exotic  Plants  of  Economic  Interest  in  the  Botanic  Gardens  at  Entebbe,  Uganda. 
Foreign  Office,  Miscellaneous,  No.  588, 1903.    Size  9}  x  6},  pp.  8.    Price  ^d. 

Egypt.  BtedneU. 

Survey  Department,  Public  Works  Ministry,  Egypt.  Geological  Survey  Beport, 
1900.  Part  ii.  The  Cretaceous  Begion  of  Abu  Boash  near  the  Pyramids  of  Giza. 
By  Hugh  J.  L.  Beadnell.  Cairo :  National  Printing  Department,  1902.  Size 
11  X  7^,  pp.  48.    Maps  and  PUUes. 

Egypt-Hile.  Z.  Ges.  Erdk,  Berlin  (1902):  694-722,  753-762.  Blanekonhom. 

Die  Geschichte  des  Xil-Stroms  in  der  Terti&r-  und  Quartilirperiode,  sowie  des 

palnolithisohen  Menschen  in  Agypten.    Von  Dr.  Max  Blanckenhom.    With  Maps. 
Eritrea.  Rev.  Q.  Itcdiana  9  (1902):  537-564.  Loporfldo. 

Notizie  sulla  triangolazione  dell'  Eritrea.     A.  I^perfido.     With  Diagram  and 

Illustration. 

French  Congo.  Meteorolcg.  Z.  19  (1902):  509-512.  Hann. 

KUma  am  oberen  Schari  im  franzoslBchen  Sudan.    Von  J.  Hann. 
French  West  Afrioa.        La  O.,  B.8.0.  Paris  7  (1903) :  19-31.  Barot. 

L' Afrique  occidentale  fran^aise  et  ses  conditions  d*habitabilit^.  Par  Dr.  Barot. 
With  Maps. 

German  East  Afrioa.  Schmidt. 

Deutsch.  KoloniaWlaU  13  (1902) :  335-336,  365-367,  411-413,  438-440,  463-465, 

489-491,  519-520,  541-543. 
Das  Kameel  als  Transportmittel  in  Deutsch-Ostafrika.    Yon  Thierarzt  Schmidt. 
German  East  Africa.    Deutsch.  KoUmialblaU  13  (1902) :  437-438.  Wendt. 

Wami-  und  Mligazibereisung. 
On  an  expedition  to  test  the  navigability  of  the  Wami. 
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Oennan  South-Weit  Afriea.    M.  Deui$eh.  SchuUgeb.  15  (1902) :  182-188.        Ambroim. 
Reeultate  der  geoj^raphisohen  Ortsbestimmiiiigen  yon  Dr.  G.  Hartmann  in  Dentaeh- 
Siidweetafrika.    Bereohnet  Ton  Prof.  Dr.  Ambronn. 

German  Sonth-Weit  Afriea.  Jodtka. 

Deuiseh,  KoloniaJblaU  18  (1902) :  493-495,  524-526,  546-548,  590-592. 

Reise  des  Assistentarztea  Jodtka  nach  dem  Okavango.     With  Map. 

Oerman  Bonth-Weit  AfriML    M,  Deut$6h,  Schuiz^,  16  (1902) :  181.  Sehnandar. 

Ergebniflse  der  astronomischen  Ortsbestimmongen  in  Dentsob-Sudwestafrika  Yon 
Oberleatnant  Freiherm  y.  Fritscb.    Berechnet  Yon  Prof.  Scbnauder. 

Gold  Ooait.  AttrilL 

Gk>ld  Coast.    Report  for  1901.    Ck)lonial  Reports,  Annual  No.  375,  1902.    Size 
9^  X  6,  pp.  36.    FHee  2^d. 

Xamenin.  3f.  DetOteh.  Behutzgeb,  16  (1902):  173-180.  Dinkelaaker. 

Ueber  Ortsnamen  in  Ramerun.    Von  £.  Dinkelaoker. 

Xamenm.  DmUth.  KcHoniaJhlaU  13  (1902) :  543-546,  588-590.  PaTel 

Oberst  Pavel  fiber  seine  Expedition  nacb  dem  Tsadsee. 

Xamemn.  JhviMh,  KoUmiaJblaU  18  (1902) :  440-443.  Stain. 

Bericbt  des  Oberleutnants  Frbm.  y.  Stein  fiber  die  Bertoa-Ezpedition. 

Xadagaiear.  Rev.  Madagatcar  4  (1902) :  549-553.  Imbort. 

Impressions  de  voyage,  an  pays  de  TAndroy  on  brousse  ^pineuse.   Par  Lieutenant 
E.  Imbert.     WUh  lUuitrationt. 

IKadagasear^lKajnnga.    Bev.  Madagascar  4  (1902) :  521-548.  IKorieaan. 

Le  Nord  de  la  province  de  Majunga.    Par  L.  Moriceau.     With  lUuttrationi. 

Xadagasoar— Railway.    Rev.' Madagascar  ^  (1902) :  481-513.  

Une  date  dans  Tbistoire  ^oonomique  de  Madagascar.    Inauguration  da  premier 
tron9on  da  cbemin  de  fer  de  la  cdte  orientale  k  Tananarive.     With  lUtutrations. 

IKoroeeo.  Doiitt^. 

Renseignements  CoUm.^  Comity  VAfrique  Frangaise,  No.  8  (1902)  :  157-164. 

Troisi^me  voyage  d'^tudes  au  Maroc,  rapport  sommaire  d'ensemble  de  Edmond 
Doutt^.     With  Map. 

Xoroeoo.  M.O,  Oes.  Jena  20  (1902) :  1-105.  PfeiL 

Geograpbisobe  Beobacbtungen  in  Marokko.    Von  Joaobim  Grafen  von  Pfeil. 

Xoroeoo.  La  O.,  B.S.G.  Paris  7  (1903) :  32-37.  RoqneYairt. 

Voyages  an  Maroc  du  Marquis  de  Segonzao.    Par  Ren^  de  Flotte  Roquevaire. 
With  Map. 

Niger.  La  (?.,  B.S.G.  Paris  7  (1903) :  71-74.  Lenlknt. 

Mission  du  capitaine  Lenfant,  commandant  la  flottille  du  bas  Niger.     With  Map. 

Fortngnese  Wast  Africa.  Vightingale. 

Trade  of  tbe  Province  of  St.  Thom^  and  Principe.  Foreign  Gflace,  Annual  No. 
2922, 1902.    Size  10  x  6,  pp.  24.    Price  l^d. 

Sahara.  G.  Rd.  136  (1902):  1071-1073.  OauUer. 

Sur  les  terrains  pal^zoiques  de  TOued  Saoura  et  du  Gourara.  Note  de  E.  F. 
Gautier. 

Sahara.  B^nin. 

Renseignements  Colon.,  Comity  VAfrique  Frangaisey  No.  8  (1902):  170-175. 
Trente  jours  au  Mouydir.    Par  le  lieutenant  E.  R^quin.     With  Map. 
Noticed  in  tbe  Monthly  Record  for  March  (p.  322). 

Sahara.  Rev.  Frangaise  27  (1902)  :  702-709.  

Sahara :  Le  raid  du  lieutenant  0)ttenest.     Par  C.  R.     With  Map. 

South  Africa.  Greswicke  and  others. 

South  Africa  and  its  Future,  edited  by  Louis  Greswicke.  Contributors: — The 
Duke  of  Argyll,  k.t.,  Hon.  A.  Wilmot,  E.  F.  Knight,  etc.  London  &  Edinburgh  : 
T.  C.  &  E.  C.  Jack,  1903.  Size  10  x  6i,  pp.  200.  Maps  and  lUustrations. 
Price  Is.  ^l.  net.    Presented  by  the  Publishers. 
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South  Afirioa— Snrreyf*  Af.  Deutseh,  Sehutzgeb,  15  (1902) :  250-260.  .   Gtfrgeni. 

Das  LandTermeasiingf-  und  Fortsohreibangs-System  der  Kapkolonie  and  Beine 
modifliirte  Anwendunf?  in  DeaUch-SUdweitafrika.  Naoh  einem  Berioht  Yon 
Regienmgslandmefser  H.  Gorgens. 

Toga  M,  Deutteh.  Seftutzgeb.  15  (1902) :  171-172.  Sprigade. 

Begleitworte  zn  E2  (Lome)  der  Karte  von  Togo,  1 :  200,000.  (No.  5.)  Yon  P. 
Sprigade.     With  Mapt, 

West  Africa.  La  O.,  BJ3,G.  Paris  7  (1903) :  58-6o!  Oheinean. 

La  zone  fronti^re  Loango-Gabinda.  d'apr^  lee  travaux  de  la  CommiBsion  franoo- 
portngaiae  de  ddimitation.    Par  M.  Chesnean.     With  Map. 

Weit  Africa.  IKorel. 

Affairs  of  West  Africa.  By  Edmnnd  D.  Morel.  London :  W.  Heioemann,  1902. 
Size  9  X  5i,  pp.  ZY.   and  382.     JIfapf  and  lUuitrationi.    Price  .12«. 

West  Africa— Cotton  OnltiYatioB.  /.  African  8,  8  (1902):  1-10.  Hdm. 

The  cultiYation  of  cotton  in  West  Africa.    By  Elijah  Helm. 

NOBTH  A1CXBI0A. 

Alaska— Xt.  IKcKlnloj.    National  O.  Mag,  14  (1903)  :  30-35.        Brooks  and  Beabnrn. 

Plan  for  Climbing  Mt  MoKinley.  By  A.  H.  Brooks  and  D.  L.  Beabnrn.  With 
Map, 

Canada.  J.R.  Colonial  1.  84  (1903) :  139-172.  Hickman. 

The  Canadian  West  and  North- West.    By  W.  A.  Hickman. 

Canada— NoYa  Sootia.    T.  Nova  Sootian  I.  8ei.  10  (1900-1901) :  361-375.        Haycock. 

The  Geological  History  of  the  Gaspereau  Valley,  NoYa  Sootia.  By  Prof.  E. 
Haycock.     With  Section, 

Canada— NoYa  Sootia.     T.  Nova  Scotian  L  Sci.  IQ  (1900-1901) :  379-398.         Xackay. 

Phonological  ObeerYations  of  the  Botanical  Club  of  Canada,  1900;  Abstract  of 
Phenological  ObserYations  on  Flowering  of  ten  Plants  in  NoYa  Scotia,  1900,  with 
Remarks  on  their  Phenochrons.    By  Dr.  A.  H.  Mackay.     With  Di€igram8, 

North  and  Central  America.  Bidgway. 

B.  United  States  Nat.  Museum  50  (1902) :  pp.  xx.  and  834. 

The  Birds  of  North  and  Middle  America.     ByB.Ridgway.    Part  ii.    With  Plates. 

United  States.  

Annual  Reports  of  the  Department  of  the  Interior  for  the  Fiscal  Year  ended 
June  30, 1900.  Report  of  the  Commissioner  of  Education.  2  yoIs.  Pp.  Ixxx.  and 
2648. 

Ditto,  June  30, 1901.  Indian  Affairs.  Parts  i.  and  ii.,  pp.  (Part  i  )  x.  and  806  ; 
(Part  ii.)  894.  Miscellaneous  Reports.  Parts  i.  and  ii.,  pp.  (Part  i.)  744 ;  (Part 
ii.)  722.  Washington,  1901-1902.  Size  9}  X  6}.  Maps  and  lUuUrations,  Pre- 
sented by  U.S.  Department  of  the  Interior. 

As  usual,  these  reports,  profusely  illustrated  by  maps  and  photographi,  constitute 
a  mine  of  information  on  the  geography  and  statistics  of  Yarious  parts  of  the  United 
-States,  including  Alaski.  Hawaii,  and  Porto  Rico.  There  are  some  striking  represen- 
tations of  the  crater  of  Mauna  Loa  and  its  laYa-flows,  Yiews  of  Skagway  and  its  wharf, 
statistics  of  irrigation  in  Arizona,  reports  on  the  Yosemite,  Sequoia  and  General  Grant 
National  Parks  (as  well  as  the  Yellowstone),  with  illustratioos  of  the  g^nt  trees, 
and  other  items  too  numerous  to  mention. 

United  States— Climate.  Monthly  Weather  Rev.  80  (1902) :  440-442.  Wilson. 

Indian  Summer.    By  W.  M.  Wilson. 

Quotes  statistics  showing  that  conditions  popularly  regarded  as  characteristic  of 
Indian  summer  are  quite  as  common  in  other  seasons  (of.  Journal,  Yol.  xx.,  p.  458). 
United  States— Colorado  BiYsr.  Bellenhangh. 

The  Romance  of  the  Colorado  RiYer.  The  Story  of  its  DiscoYory  in  1540,  with  an 
Account  of  the  Later  Explorations,  and  with  Special  Reference  to  the  Voyage  of 
Powell  through  the  Line  of  the  Great  Canyons.  By  Frederick  8.  Dellenbaugh. 
New  York  and  London :  G.  P.  Putnam's  Sons,  1902.  Size  9x6,  pp.  xxxy.  and 
400.  With  Maps  and  Illustrations.  Price  I5s.  net. 
Tlie  writer  was  a  member  of  the  Expedition  of  1871-72. 
Tnited  SUtes— Ohio.        National  O.  Mag.  13  (1902) :  398-40a  Xosely. 

>iubmerged  Valleys  in  Sandusky  Bay.    By  Prof.  £.  L.  Mosely.     With  Charts, 
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Unitad  SUtet— Trade.  Hitobeoek. 

Sources  of  the  Agrioultural  Imports  of  the  United  States,  1897-1901.  By  Frank 
H.  Hitchcock.  Pp.  182.  Distribution  of  the  Agricultural  Exports  of  the  United 
States,  1897-1901.  By  tlie  same.  Pp.  292.  (U.S.  Department  of  Agriculture. 
Section  of  Foreign  Markets— Bulletins  Nos.  28  and  29.)  Washington,  1902.  Size 
9x6.    PntetUed  ly  the  U.S.  Department  of  AgricuUurv. 

OXHTRAL  AVD  SOUTH  AKXBIGA. 

Argentine  Bepnblie.    An.  Museo  Nae.  Buenos  Aires  8  (1902) :  1-12.  Ameghino. 

Cuadro  sindptioo  de  las  formaciones  sedimentarias,  terciarias  y  cretiLceas  de  la 
Argentina  en  relacidn  con  el  desarroUo  y  descendencia  de  los  mamiferos.  Per  F. 
Ameghino. 

Bolivia  and  Argentine.  Ymer  22  (1 902) :  437-464.  Nordenskiold. 

Besa  i  gr&nstraktema  mellan  Bolivia  och  Argentina.  Af  E.  Nordenskiold.  With 
Illustratione, 

Braiil— Caari.  Mete&rolog.  Z,  19  (1902) :  552-559.  Draenert. 

Zum  Klima  dee  Staates  Geari,  Brasilien.  Yon  Prof.  F.  M.  Draenert. 

Braiil— Bio  Grande  do  Snl.  Xeinhold. 

Beitrage  Kolonialpdlilik  4  (1902-1903) :  284-297. 

Bauerliches  Leben  in  S&o  Louren^o  (Kio  Grande  do  Sul).  Von  Hauptmann  E. 
Meinhold. 

British  Oniana.  Kiiig. 

British  Guiana.  Report  for  1901-1902.  Colonial  Keports,  Annual  No.  378,  1903. 
Sise  10  X  6^,  pp.  38.    Price  2^. 

Chile.  La  O.,  B.S.O.  Paris  6  (1902) :  142-149.  Albert. 

Les  plantations  des  dunes  de  Chauco  (Chili).    Par  Dr.  F.  Albert. 

Colombia— Poraee  Yoleano.    ScoUish  O.  Mag.  19  (1903)  :  57-65.  White. 

Ascent  of  an  Andean  Volcano  in  Eruption.     By  B.  B.  White.    With  Illustrations. 
The  aficent  was  of  the  Purac^  Volcano  near  Popayan,  and  was  made  in  1868. 

Paraguay.  Rev.  Franeaise  27  (1902) :  505-515,  57G-589,  709-717.  Xonches. 

Une  excursion  an  Paraguay  avec  le  naturaliste  Bomplan  (1857).    l*ar  Contre- 

Amiral  Mouchez. 
Peru.  B.8.0.  Lima  12  (1902):  125-155.  Carvajal. 

Rectificacidn  de  las  coordenadas  geogr&ficas  de  algunos  puntos  de  la  via  Central. 

Por  el  Contralmirante  M.  Melitdn  Carvajal.     Also  sejHirate  copy,  presented  by  the 

Author. 

Fern. 

Immigrant's  Guide  to  Peru  (the  Central  Railway  and  the  Zone  of  the  Pichis). 
Lima,  1902.  English  Translation  issued  by  the  Peruvian  Legation  in  London. 
Size  8  X  5^,  pp.  58.     3fap«  and  Illustrations. 

Peru.  

Reseua  industrial  del  Peril.    Lima,  1902.     Size  10x7,  pp.  52.    Tllustratiotv. 

Peru— Mantaro.  B.8.0.  Lima  12  (1902) :  l(;i-184.  B4ei. 

El  Mantaro  y  sus  afluentes.    Por  Nemesio  A.  Raez. 
Peru— BaUway.  B.8.G.  Lima  12  (1902) :  184-194.  Bcold. 

Ferrocarril  al  MaraSun.    Por  el  ingeniero  Sam.  M.  Scold. 
South  America— Biver  Communication.  B.S.O.  Lima  12  (1902) :  195-204.        Maiirtua. 

Communicaoion  de  las  hoyas  hidrogrdficas  sud-Americanas.      Tor  el  Dr.  Victor 

M.  Maiirtua. 

South  Oeorgia.  Ymer  22  (1902) :  409-421.  ^  Andertson. 

Antarctics  vinterexpedition  till  Syd-Georgien.  Kapport  frSn  Svenska  sydpolar- 
expeditionen.    Af  J.  G.  Andersson.     With  lUmtrution>*. 

Cf.  Journal^  vol.  xx.  p.  405. 
West  Indies— Historical.  B.O.  Hist,  et  Descriptive  (19o2) :  207-2:)2.  Saint- Yvea. 

Les  premieres  relations  des  Antilles  fran9aise8  et  des  Antillea  anglaises.  Por  G. 
Saint- Yves. 
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Wett  Indiae— Martintqttft.  Heilprin. 

Mont  Pel^e  and  the  Tragedy  of  Martinique.  A  Stndy  of  the  great  Gatastrophes  of 
1902,  with  Obserrationi  and  Kxperiencea  in  the  Field,  by  Angelo  Heilprin. 
Philadelphia  and  London :  J.  B.  Lippinoott  &  Co.,  1903.  Size  9}  x  6,  pp.  xiii. 
and  336.  Maps  and  lUwtrations.  Price  15f.  net.  Presented  by  the  PfAlishere. 
[To  be  reviewed.] 

Wett  Indiei— Xartiniqiie  and  St.  Yinoent.  Bnisell. 

Natftmal  0.  Mag.  18  (1902) :. 415-436. 
Volcanic  Eruptions  on  Martinique  and  St.  Vincent.    By  Prof.  Israel  G.  Russell. 
WUh  lUuetratiom. 

West  Indies-4lt.  Vincent.    National  G.  Mag.  18  (1902) :  444-459.  Hoyey. 

The  Eruptions  of  La  Soufrifere,  St  Vincent,  in  May,  1902.  By  E.  O.  Hovey. 
With  lUuttratione. 

AUSTBALA8IA   AND   PACIFIC   ISLANDS. 

Australia.  P.R.0.8.  AustraUuia,  8.  Auetralian  Br.  5  (1902) :  29-31.        Winnecke. 

Davidson's  West  Central  Australia  Exploration.    By  C.  Winnecke. 

Australia — Flinders  Centenary.  

P.R.G.S.  AustraUuia,  S.  Auttralian  Br.  5  (1902):  45-68. 
The  Flinders  Centenary. 

New  Guinea — ^Dutoh.  Xoning. 

Bijd,  Taal'y  Land-  en  Volkenk.  Ned,'Indie  1  (1903)  :  250-280. 

Eenige  gegevens  omtrent  land  en  volk  der  Noord-Oostkust  van  Ned.  Nieuw- 

Guinea,  genaamd  Papoea  Telandjang,  ontleend  aan  het  rapport  van  D.  A.  P. 

Eoning.     With  Map  and  Plates. 

New  Guinea— German.    Petermanne  Af.  48  (1902) :  278-286.  Danneil. 

Zwei  wenig  bekannte  Inseln  ostlich  von  St.  Matthias  im  Bismarck- Archipel.  Von 
Dr.  C.  DanneiL     With  Maps. 

Samoa.  M.G.  Gee.  Jena  19  (190i):  1-62.  Xune. 

Die  Samoaner  in  der  heidnischen  Zeit.  Von  G.  Kurze. 

Solomon  Islands.      Norske  G.  8eUk.  Aarbog  18  (1901-1902) :  23-58.  Herdrum. 

Indtryk  og  oplevelser  under  et  7  aars  ophold  paa  Salomon^erne  af  J.  G.  B.  Ner^ 
drum.     With  Map  and  Illuelralions. 

Solomon  Islands.  Woodford. 

British  Solomon  Islands.  Report  for  1901-1902.  Cblonial  Reports,  Annual  No. 
372,  1902.    Size  9i  X  6,  pp.  22.      PHce  Hd, 

South  Australia.  Murray  and  Maurice. 

P.B.G.8.  Australasia,  8.  Australian  Br.  5  (1902):  88-42. 
Mr.  R.  T.  Maurice's  Expedition  North  of  Fowler's  Bay. 
See  note  in  Journal,  vol.  xix.  p.  760. 

Western  Australia.  Z.  Ges.  Erdk.  Berlin  (1902) :  797-813.  Diels. 

Reisen  in  West-Australien.  Von  Dr.  Ludwig  Diels.     With  Illustrations. 

Western  Australia.  ■ 

Western  Australia.  Report  of  the  Department  of  Mines  for  the  year  1901  [with 
which  is  incorporated  the  Preliminary  Report].  Perth,  1902.  Size  13}  X  8|,  pp. 
110  and  lOG.  Maps  and  Illustrations.  Pretented  by  the  Department  of  Mines, 
Perth,  Western  Australia. 

Western  Australia — Minerals.  Simpson. 

Western  Australia.  Geological  Survey.  Bulletin  No.  6,  Notes  from  the  Depart- 
mental Laboratory.  By  Edward  S.  Simpson.  Perth,  1902.  Size  8}  x  5}^  pp.  90. 
Illustrations. 

Miscellaneous  information  on  the  minerals  of  Western  Australia. 

POLAB  BSeiOHS. 

Antarctic;  ^fiit.  G.  11  (1902) :  385-406.  Zimmermann. 

Torres,  climats  et  glaciers  antarctiques.    Par  M.  Zimmermann. 

No.  IV.— Apbil,  1903.]  2  i 
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Aretie— Peary  SzpeiitioiL    National  O,  Mag.  14  (1903) :  29.  P»ary. 

Peary  on  the  North  Pole. 

Arctio—Bufiian  Expedition.     Fnusr  22  (1902) :  422-424.  TolL 

Den  ryska  polarexpeditionens  arbeten  onder  §it  1901.    Af  £dv.  ▼.  Toll. 

Arctic— Sverdmp's  Expedition.    Pefermanns  M,  48  (1902) :  269.  Liachsen. 

Kurze  Uebereicht  Uber  die  Arbeiten  der  zweiten  norwegischen  Polarfahrt 
{Fram^  Kapit'an  O.  Sverdrup).  Mitgeteilt  von  Rittmeister  Gunnar  IflachseD. 
With  Map, 

Arctic— SYerdrap*!  Expedition.     Ymer  22  (1902) :  529-534.  Hathont. 

Sverdrup^  polar  expedition  1898-1902.    Af  A.  G.  Nathorst.     With  Map, 
Arctic— SYcrdmp'f  Expedition.    La  G.,  B.S.G.  Paru  6  (1902) :  243-248.  Babot 

L'Expedition  dn  Capitaine  Otto  Sverdrup  dane  rArchipel  polaire  am^ricain.  Par 
G.  Babot. 

Arctic  Ocean.  YiDdUki. 

Meteorological  aud  Hydrographical  cheer vutions  made  in  the  summer  of  1901  by 
the  expedition  to  the  Northern  Glacial  Ocean  under  command  of  Polkovnik 
Vilkitski.    [To  Rusiian.]    St.  Petersburg,  1902.    Size  11  x  8},  pp.  iv.  and  77. 

Greenland.  La  0.,  B.8,G.  Parti  6  (1902) :  79-100.  Babot. 

Lee  recentcB  explorations  danoises  li  la  cute  orientate  du  Gronland.  Par  G.  Babot. 
With  Mapt  and  lUuttrations. 

J^^iNim^  of  papers  in  the  MeddeleUer  om  Gronland. 

Greenland.  MeddeleUer  om  Gn/>nlani  27  (1902) :  1-107.  Amdmp. 

Beretning  om  Expeditionen  til  Gr^ulands  0stkyst  1898-99  af  G.  Amdrup.  With 
Illustratiuns. 

Greenland.  Meddelelter  om  Gr^rUand  27  (1902)  :  341-352.  Amdrnp. 

Hydrografi  fra  Bkibsexpeditionen  til  Gr0nland8  pstkyst  1900.    Af  G.  Amdrup. 

Greenland.  MeddeleUer  om  Gronland  27(1902):  153-181.  Harti. 

Beretning  om  Skibsexpeditionen  til  Gr0Dland8  Pstkygt.  For  Tidsrummet  fra 
d.  18.  Juli  til  d.  12.  September  1900.    Af  N.  Hartz. 

See  also  JourruUy  vol.  xx.  p.  129. 

Greenland.  Meddelelter  om  Gr^idand  27  (1902)  :  273-303.  Koch. 

Bemnrkninger  ▼edr0rcude  de  paa  Skibsexpeditionen  til  Gr0nlandB  0itkyst  1900 
opmaaltc  Kyststrajkninger  mellem  69<>  20'  N.  Br.  og  72<>  20'  N.  Br.  Af  J.  P. 
Koch.     With  Ulustrations. 

Greenland.  MetldeleUer  om  Gn^lniland  25  ^1^2) :    13-42.  Xeldorf. 

Fra  en  Yaccinationsrejse  i  Egnen  omkring  Kap  Farvel  i  Efteraaret  1900.  Af 
Gustav  Meldorf.     {H€8um^  in  French,  pp.  246-250.) 

Greenland.  Meddelelser  om  Grif'^nland  27  (1902):  305-340.  

B^sum^  af  de  astronomiske,  metcorologiskc  og  magnetiske  ObservatioQer  samt 
Nordlysiakttagelser  foretagne  paa  den  0stgr0nlandBke  Expedition  1898-99. 

Greenland— Diico  Island.    MeddeleUer  om  Gr^nlaml  25  (1902) :  91-239.  Ponild. 

Bidrag  til  en  Skildring  af  Vegetationen  paa  0en  Disko  tilligemed  sprodte  topo- 
grafisko  og  zoologiske  lakttagelser.  Af  M.  P.  Porsild.  {Rhum^iu  French,  pp. 
251-307.)     With  lUuetrationt. 

Greenland— Zoology.  MeddeleUer  om  Gronland  21  (1902):  311-521.  Winge. 

Gr0nlands  Pattedyr.    Af  Herluf  Winge.     With  Map. 

XATHEXAnOAL  GBOGBAPHT. 

Cartography.  Torbert. 

Maps  aud  Map  Making.  By  John  B.  Torbert.  Hepriuted  from  Bulletin  of  the 
American  Geographical  Society,  June,  1902.    Size  10  x  6^,  pp.  14.     JUuetrationt, 

Determination  of  Position.  Gtlsifeldt. 

GrundzUge  der  Astronomisch-Geographischen  Ortflbeatimmung  auf  Forscbungs* 
reisen  und  die  Entwickelung  der  hierfiir  massgebendcn  MaUicmatisch-Geome- 
trischen  Begriffc.  Von  Prof.  Dr.  Paul  Giissfeldt.  Braunschweig :  F.  Vioweg  & 
Son,  1903.  Size  9x6,  pp.  xx.  and  378.  Diagrams.  Price  lOm.  Presented  by 
the  Publishert. 
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Surveying  Instmntnts.  Bakhnii. 

Tijda,  K.  Ned.  Aard,  QenooU,  Anuierdam  80  (1903) :  76>86. 
De  Hodograaf  en  do  Pedograaf  van  Th.  Fergason.    Door  L.  A.  Bakhuis. 

PETfllOAL  ASD  BIOLOfflOAL  OIOffBAPHT. 

Geological  Foimationi.         /.  Oeology  10  (1902) :  691-699.  Xejoi. 

Cartographic  Representation  of  Geological  Formations.    By  C.  B.  Keves. 

Geology— Laterite.  Qeolog.  Mag.  10  (1903) :  59-69.  HoUand. 

On  the  Constitution,  Origin,  and  Dehydration  of  Laterite.    By  T.  H.  Holland. 

Geology— Sedimentary  Deposits.     Oeolog.  Mag.  10  (1903) :  12-18,  72-80.  Blake. 

On  the  Original  Form  of  Sedimentary  DeposiU.  By  the  Bey.  J.  F.  Blake.  With 
Map  and  Diagram; 

Geology— Soils.  C.  Bd.  186  (1902) :  1353-1355.  Andr6. 

Sar  la  nature  des  composes  azotes  qui  existent  dans  le  sol  a  diff^rentes  hauteurs. 
Note  do  G.  Andre. 

Glaeiers.  Babot. 

Essai  de  Chronologie  des  Variations  Glaciaires.  Par  C.  Rabot.  (Extrait  du 
BulUtin  de  Q€ogravhie  hittoriqus  et  de$criptive.  No.  2,  1902.)  Paris :  Imp. 
Nationals  1902.    Size  10  x  6},  pp.  48.     Pre$ented  by  the  Author. 

IKeteorology—Bibliography.  

International    Catalogue    of   Scientific    Literature.      First  Annual  Issue.     F. 

Meteorology,  including  Terrestrial  Magnetism.    London  :  Harrison  &;  Sons,  1902. 

Size  8^  X  5},  pp.  xiv.  and  184.     Price  15«. 

In  the  subject-catalogue  the  regional  subdivision  is  subordinated  to  that  into  the 
various  branches  of  meteorology,  so  that  the  entries  relating  to  any  one  country  aro 
widely  scattered.  From  a  geographical  point  of  view  this  may  be  thought  a  draw- 
back, though  possibly  it  best  meets  the  requirements  of  meteorologists. 

Xeteorology — Hail  Preyentien.  

Jahrh.  K.K.  Central- AnetaU  MeteoroLog.  u.  ^rdmagnetiemus  89  (1902),  AnJtangj  pp.  ir>4. 
Bericht  Uber  die  Internationale  Experten-Conferenz  fQr  Wetterschiessen  in  Graz. 

KeUorology— Pressure.  P.B.S.  71  (1902) :  134-135.  Lockyer. 

On  the  Similarity  of  the  Short-period  Pressure  Variation  over  Large  Areas.    By 
J  Sir  Norman  Lockyer,  k.c.b.,  etc.,  and  Dr.  VV.  J.  S.  Lockyer.     With  Diugrnms. 

[See  also  NcUure  67  (1908) :  224-226.] 

Ooeanograpby.  Z.  Qen.  Erdk.  Berlin  (1902) :  763-706.  Hetnardus. 

Die  oceanologischen  Ergebnisso  der  Yaldivia-Expedition.  (Nach  der  Bearbeitung 
von  Dr.  Gerh.  Schott.)     Von  Dr.  Wilh.  Meinardus. 

Ooaanography.  Peterm%nn9  M.  48  (1902) :  217-22:^,  268.  Schott. 

Die  Verteilung  des  Salzgobalts  im  Oberflachenwasser  der  Ozeane.  Von  Dr.  G. 
Schott.     With  Map. 

Ooeanography— Atlantic.    La  G.,  B.S.O.  Paris  7  (1903) :  1-18.  Beaard. 

Les  courants  de  TAtlantique  Nord  et  du  golfe  do  Gascogne.  Par  C.  Denard. 
With  Mapi.    AUo  separate  copy,  preeetited  by  the  Author. 

Soils.  Seottieh  G.  Mag.  10  (1903):  20-27.  Hardy. 

Humus  as  a  Geographical  Agency.    By  Marcel  Hardy. 

Terrestrial  Physios.  

The  National  Physical  Laboratory.  Report  for  the  year  1901.  London: 
Harrison  &  Sons,  1902.    Size  11  X  7},  pp.  54. 

Contains  reports  on  magnetic,  meteorological,  and  seismological  observations  at 
Kew  and  elsewhere. 

Volcanoes.  Anderson. 

Volcanic  Studies  in  Many  Lands,  being  reprodactions  of  photographs,  by  the 
Author,  of  above  one  hundred  actual  objects,  with  explanatory  notices.  By  Tempest 
Anderson.  London :  J.  Murray,  1903.  Size  lOJ  x  7i,  pp.  xxviii.  and  202. 
Plates.     Price  21«.  net.    Presented  by  the  Publisher. 

This  is  not  a  systematic  treatise  on  volcanic  phenomena,  but  a  seric  of  typical 
illustrations  with  descriptions. 
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AVTHBOPOffSOaBAFHT  AVD  EISTOBICAL  OSOeBAPHY. 

Hiftorioal— Springer.  Sohnlio. 

Balthasar  Springers  Indienfahrt  1505/6.  Wissenschaftliohe  Wtirdigang  ^er 
Reiseberichte  Springers  inr  Eioffihrnog  in  den  Nendruck  seiner  '*  Meerfahrt " 
Yom  Jahre  1509  von  Franz  Sohulze.  Btrassburg :  Heitz  &  Mundel,  1902.  Size 
8i  X  5},  pp.  100.    FactimiUs.    Prioe  6f. 

See  Review  in  March  number,  p.  315. 

Eistoxioal— Teizeira.  Sinolmir  and  Fergnfon. 

The  Travels  of  Pedro  Teizeira ;  with  his  *  Kings  of  Harmnz,'  and  extracts  from  his 
*  Kings  of  Persia.'  Translated  and  Annotated  by  William  F.  Sinclair.  With 
further  Notes  and  an  Introduction  by  Donald  Ferguson.  London:  Haklnyt 
Society,  1902.    Size  9  x  5},  pp.  cviii.  and  292.    Pretented  by  (he  Hakluyt  Society. 

OEHEBAL. 

Education— MiUtary.  


Report  of  the  Committee  appointed  to  consider  the  Education  and  Training  of 
Officers  of  the  Army,  together  with  Appendix.  London :  Eyre  &  Spottiswoode, 
1902.    Size  13}  x  8},  pp.  150.    Priotf  It.  Sd. 

Eneyclopsedia.  IC^yer. 

Meyers  Grosses  Konversations-Lexikon.  Ein  Kachscblagewerk  des  allegemeinen 
Wissens.  Seohste,  ganzlich  neubearbeitete  und  vermehrte  Auflage.  Erster  Band. 
A  bis  Astigmatismus.  Leipzig  u.  Wien.  Bibliographisohes  Institut,  1902.  Size 
10  X  6),  pp.  viii.  and  904.    Maps,  Plates,  and  lUuttratumt,    Price  9f. 

French  Colonies.  IKonrey  and  Brunei. 

L'Ann^e  Coloniale  publide  sous  la  direction  de  Gh.  Mourey  et  Louis  BruneL 
Troisi^me  Ann^e  (1901;.     Paris:  Soci^te'  de  TAnnuaire  Colonial,  1902.     Size 
9x6,  pp.  330.    Ulustrationi.    Presented  by  the  Publishers. 
This  u&eful  publication  now  appears  for  the  third  time,  and  the  present  issue,  like 

its  predecessors,  supplies  an  excellent  summary  of  the  progress  of  the  French  Colonies 

during  the  year. 

Geography.  Batitl. 

Die  Erde  und  das  Leben.  Eine  vergleichende  Erdkunde  von  Prof.  Dr.  Friedrioh 
Ratzel.  Zweiter  Band.  Leipzig  und  Wien :  Bibliographisches  Institut,  1902. 
b^ize  10^  X  7,  pp.  xii.  and  702.  Maps^  Plates,  and  Illustrations.  Presented  by  the 
Publishers. 

Germans.  ^anghans- 

Deutsche  Erde.    Beitr&ge  zur  Kenntnis  deutsclien  Yolkstums  allerorten   und 
allerzeiten.      Heraus^egebon    yon   Prof.   Paul   Langbans.      I.   Jabrgang,   1902. 
Gotbu :  J.  Perthes.     Size  10^  x  7^,  pp.  x.  and  182.     Maps.     Price  6m. 
The  first  year's  issue  of  a  new  serial  devoted  to  th£  study  of  the  Germans  throughout 
the  world.    The  separate  articles,  mostly  dealing  with  the  distribution  of  Germans  in 
foreign  countries,  are  amply  illustrated  by  maps,  both  in  the  text  and  separate. 

Hindustani  Langtiage.  Thimm. 

Hindustani  Grammar  Self-taught.  In  four  parts.  I.  A  Simplified  Grammar. 
IE.  Exercises  and  Examination  Papers.  III.  The  YerDaeuIar.  IV.  Key  and 
Dictionary.  By  C.  A.  Thimm.  London :  E.  Marlborough  &  Co.,  1902.  Size 
7  X  4J,  pp.  118.     Price  2«.  6d.     Presented  by  tlie  Publisher. 

As  in  so  many  works  of  the  kind,  grammatical  usages  are  too  often  treated  as 
stereotyped  facts,  without  any  clear  explanation  of  their  raison  d'etre.  Confusion  of 
ideas  is  also  sometimes  shown,  as  when  kitne, ''  how  many  ?  "  is  put  down  as  an  adverb. 

Hints  to  Travellers.  Beynolds-Ball. 

Practical  Hints  for  Travellers  in  the  Near  East.    A  companion  to  the  Guide 
Books.    By  E.  A.  Reynolds-Ball.     London :  E.  Marlborough  A:  Co ,  1903.    Size 
7i  X  5,  pp.  140.     Illustrations.     Price  2s.  6d.     Presented  by  the  Publisher. 
These  hints  give  practical  information  on  just  the  points  on  which  it  is  most  needed 

by  tourists. 

IKonntaineering.  Le  Blond. 

True  Tales  of  Mountain  Adventure  for  Non-climbers,  Young  and  Old.    Bjr  Mrs, 
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Aubrey  Le  Blond  (Mrs.  Main).  LoDdon :  T.  Fisher  Unwio,  1903.  Size  9  X  5}, 
pp.  xviii.  and  800.    lauUraUom.    Priea  lOt.  6d.  net.    Pruented  hy  the  Publislier. 

The  author,  herself  an  enthusiastic  mountaineer,  has  in  this  work  made  a  judicious 
selection,  from  published  works,  of  some  of  the  most  stirring  episodes  in  the  history  of 
mountain-climbing,  and  adds  some  interesting  items  from  her  own  experiences.  There 
are  four  chapters  on  mountaineering  in  general,  glaciers,  etc.,  written  for  the  benefit 
of  the  uninitiated. 

IKountaini.  Orand-Carteret. 

John  Grand-Carteret.  La  Montague  k  travers  les  Ages.  Rdle  joue  par  elle: 
Fa^on  dont  elle  a  4i4  Yue.  L  Des  temps  antiques  k  la  fin  du  dix-huiti^me  si^le. 
Grenoble:  H.  F.  Falque  &  F.  Perrin,  1903.  Size  11}  x  9,  pp.  xvi.  and  560. 
JUtuiraiiont.    Price  33«.  6<2. 
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By  B.  A.  RBBVX8,  Map  Curator,  B.O.8. 

EITBOPB. 

Balkan  Peninsula.  Ovijic. 

T.  Gvijic.  Die  grossen  Seen  der  Balkan-Halbinsel.  10  Earten.  Belgrade  :  Der 
Akademie  der  Wissenschaften,  1902.  Pre$ented  hy  the  Academy  of  Seiencee, 
Belgrade. 

There  will  be  a  special  notice  of  this  portfolio  of  maps  in  a  future  number  of  the 
Ooographieal  Journal, 

Central  Europe.  Uebanow  and  Bayenstein. 

Liebenow-Bavenstein's  Special-Badfahrerkarte  von  Mittel-Europa.  Scale 
1 :  300,000  or  4-7  stat.  miles  to  an  inch.  Sheets— 6,  Memel ;  7,  Schawll ;  8,  Tilsit ; 
9,  Kowno;  10,  Tondem;  11,  Sender  burg;  15,  Stolpmilnde ;  16,  Hela;  17,  Konigs- 
berg ;  18,  Insterburg  u.  Gumbinnen ;  19,  Suwalki ;  20,  Tonning ;  21,  Kiel ;  22, 
Bostock;  23,  Stralsnnd;  24,  Colberg;  25,  Koslin;  26,  Danzig:  27,  Elbing;  28, 
Lotzen;  29,  Augustowo;  30,  Terschelling ;  31,  Emden;  32,  Wilbelmshaven ;  33, 
Hamburg ;  34,  Schwerin ;  35,  Anklam ;  ^,  Stettin ;  37,  Tempelburg ;  88,  Brom- 
berg;  39,  Deutsch  Eylau;  40,  Neidenburg;  41,  Bialystok;  43,  Groningen;  44, 
Bremen ;  45,  Liineburg ;  46,  Wittenberge ;  47,  Buppin  ;  48,  Kiistrin  ;  49,  Kreuz ; 
50,  Gnesen  ;  51,  Plock ;  53,  Siedlee;  56,  ZwoUe  ;  57,  Minden  ;  58,  Hannover;  59» 
Magdeburg;  60, Berlin;  61, Frankfurt;  62,  rosen ;  63,  Kalisch;  66,  Lublin;  70, 
Wesel;  71,Arn8berg;  72, Cassel-Gottingen ;  73, Halle;  74,  Leipzig;  75, Cottbus; 
76,  Liegnitz ;  77,  Breslau  ;  80,  Sandomierz  ;  84,  Koln  ;  85,  Marburg- Wetzlar ;  86 
Eisenach;  87,  Erfurt;  88,  Chemnitz;  89,  Dresden;  90,  Hirschberg;  91,  Neisse; 
92,  Beuthen;  98,  Prum;  99,  Frankfurt  a.  M. ;  100,  Kissingen;  101,  Bamberg; 
102,  Eger;  112, Frier;  113, Mannheim;  114,  Wtirzburg;  126, Nancy;  127,  Strass- 
burg.    Frankfurt  a.  M. :  Ludwig  Bavenstein. 

Inglaad  and  Wales.  Ordnanoe  Surrey. 

Obdnakoi  Subyit  ov  Enolahd  and  Waum  : — ^Beyised  sheets  published  by  the 
Director-General  of  the  Ordnance  Surrey,  Southampton,  from  February  1  to  28, 
1903. 

1  inch : — 
With  hills  in  brown  or  black :  76,  77, 105, 119, 127, 150  (engraved).     It.  each. 
Printed  in  colours :  120, 142,  163, 165.     Is.  each. 

6-ineh — Gounty  Maps : — 

Bedfordshire,  13  s.e.,  19  n.w.  Cambridgeshire,  44  s.b.,  45  8.B.  Dorset,  22  xr.w., 
N.E.,  31  N.W.,  8.W.,  39  S.W.,  8.K.,  47  8.W.,  S.B.  Huntingdonshire,  27  8.K.,  28  8.E. 
Montgomeryshire,  5  n.w.,  16  8.W.,  23  n.w.,  n.e.,  24  n.w.,  26  s.w.,  be.,  27  n.e.,  s.b., 
29  8.W.,  33  s.w.  Shropshire,  6  n.e.,  14  s.e.,  17  N.w.,  21  n.e.,  31  s.w.,  32  s.w.,  33  8.E., 
86  N.E.,  39  N.W.,  41  N.W.,  42  s.w.,  s.i.,  44  s.b.  Staffordshire,  22  n.e.,  35  n.e.,  51  n.w., 
52  N.W.,  8.B.,  50  N.W.,  57  N.W.,  N.B.,  8.W.,  58  N.w ,  N.B.,  S.E.    WarwioksMre,  4a  s.b. 

26-ineh — Gounty  Maps : — 
Cambridgeshire,  XUL  13;   XYIL  6;  XXIII.  11;  XXVIL  3;  XXXVL  3,7,8, 
XI,  12,  16;  Xm.  3,  4,  7,  8,  11,  12,  15,  16;  XLVH.  14 ;  LIII.  15;  HV.  1,  6, 10, 
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13;  LV.  4,  16;  LVIL  8,  4,  7,  8,  11, 12 ;  LVIII.  4,  8 ;  LIX.  1,  2,  6.  Domtibirt, 
VI.  1.  7,  9, 10.  11,  12,  14,  15.  16;  XI.  4,  8, 14;  XIL  1,  2,  3,  4,  5,  6,  8;  XXL  4; 
XXIX.  12;  LVIIL(2andl)ll.  eioaoMtenliire,  XYII.  13 ;  XXIL8,12:  XXVL 
6;  XXVIL6,6, 15;  XXXIV.  9, 13;  XXXVI.  10,  12,  XLI.  1,  2,  9;  XLII.  2,  5, 

8,  9, 10. 14,  15 ;  XLIII.  1,  2,  4,  5.  6,  10,  14, 15, 16;  XLIV.  13, 14;  XLV.  5. 13; 
XLIX.  9 ;  L.  3,  8,  9, 10, 11, 14, 15, 16 ;  U.  3,  7,  8 ;  LII.  2,  6, 10,  11, 13, 14 ;  LIIL 
1,  9 :  LV.  1,  2,  8 ;  LVL  1 ;  LVUL  2,  3,  4,  6,  9,  18 ;  LIX.  4,  7,  8,  9, 14 ;  LX.  I,  5, 
6,9;  LXL  2,3,6;  LXVL5,9;  LXVIIL12;  LXX.6;  LXXIIL 4, 5.  8  ;  LXXIV.  1 ; 
LXX VIII.  5,  9.  Leioeiterililre,  V.  6 ;  IX.  4,  12, 15 ;  X.  5, 10 ;  XVL  3,  6 ;  X VH. 
13;  XXU.  8.  Xontgomaryihire,  XXXVIL  16;  XXXVIIL  9, 11 ;  XLIIL  4, 16; 
XLIV.  4,  5,  7,  9,14;  XLV.  1,  3;  XLVIU.  8, 16;  XLIX.  6.  Badnonhire,  L  16; 
IIL  8, 16;  IV.  6;  VIU.  1,  5.  Shropihire,  XLVIL  11 ;  LIV.  9, 11 ;  LVIL  14, 15, 16; 
LVIIL  8;  LIX.  14,  15,  16;  LXL  4,  7.  12, 14,  16;  LXIL  1,  3,  4,  5,  6.  7,  8,  11, 15. 
16 :  LXHL  7. 12 ;  LXIV.  5 ;  LX V.  2,  3, 4. 6,  7,  8,  10, 12 ;  LX VI.  9 ;  LXVIL  2,  3,  6, 
7, 10, 11. 12, 16;  LXVni.  8;  LXX,  2;  LXXL  1.    SamerMtihire,  VIL  15 ;  VIIL 

9,  10,  13  LXXXIV.  1,  2,  3,  4.  7,  10, 11, 12, 14,  15  ;  LXXXVII.  1,  2,  6,  8;  XC. 
14.  StafPorddiira,  XLU.  (4  and  3) ;  XLIII.  1,  5,  9,  13 ;  XLIX.  2,  5, 6,  7.  9, 12 ; 
LV.  4;  LXn.  14, 16;  LXIIL  9,  10;  LXV.  10;  LXVIL  1,  2,  6;  LXX.  3,  7, 15; 
LXXIV.  2.  Suffolk,  XLIL  3  (areas  of  Exning  parish  only) ;  XLII.  7  (areas  of 
Exnisg  parish  only).  Warwiekihire,  III.  9;  V.  10.  Woreestenbir*,  III.  15; 
VIIL  2,  9, 13 ;  XIV.  13, 15. 16 ;  XV.  13, 14, 15, 16 ;  XXI.  2,  3,  6, 7,  10. 11 ;  XXH. 
3,  5, 6,  9, 12.  Woreestenhire  (Det.  No.  6),  LXII.  3.  Worceitershire  (Det.  No.  7), 
LXIL  12.  Torkshira,  CX5LXXXIIL  8;  CCLXXXIV.  2,  12;  CCLXXXVL  1; 
CCLXXXnC.  4 ;  COXCV.  4,  8,  16. 

l-ineh — ^Misoellaneons  Maps : — 
Petty  Sessional  Divisions  in  colour : — London,  County  of.    6d. 

England  and  Wales.  Geologieal  InzTey. 

Maps  (1-inch).  New  Series  (colour-printed).  Sheet  298  (Salisbury),  Drift  Edition. 
If.  Qd,  (with  explanations). 

Mkmoirs  : — 

Index  to  Report  oti  the  Geology  of  Cornwall,  Devon,  and  West  Somerset.     It. 

Isle  of  Man,  Geology  of  the.     12f. 

Salisbury,  Geology  of  the  Country  around  (Explanation  of  Sheet  298).     It.  3d. 

(^E,  Stanford^  London  Agent) 

England  and  Wales.  Bartholomaw. 

The  Survey  Atlas  of  England  and  Wales.  A  series  of  eighty-four  plates  of  maps 
and  plans,  with  Descriptive  Text,  illustrating  the  Topography,  Physiography, 
Geology,  Climate,  and  the  Political  and  Commercial  Features  of  the  (>>untry. 
Designed  by  and  prepared  uoder  the  direction  of  J.  G.  Bartholomew,  F.B.S.B., 
F.B.a.s.  Part  2.  Edinburgh  :  John  Bartholomew  &  Co.  Under  the  Patronage  of 
the  Boyal  Geographical  £)ciety,  1903.  Price  28.  Gd.  each  part.  Presented  by  the 
Puhliehers. 

A  notice  of  this  atlas  appeared  in  the  Geographical  Journal  for  February  last.  The 
present  part.  No.  2,  contains  the  following  maps  :  10,  Ecclesiastical  and  Parliamentary 
Maps;  27,  Section  xvL,  Liverpool  and  Denbigh ;  70,  Section  lix.,  Dorset  and  Portland ; 
71,  Section  Ix.,  Southampton  and  Isle  of  Wight. 

Norway.  Norges  Geograflske  Opmaaling. 

Topografisk  kart  over  kongeriget  Norge.  Scale  1 :  100,000  or  1*5  stat.  miles  to  an 
inch.  Sheets :  3-D,  E^ersund ;  5- A,  Kristiansand ;  14* D,  Kristiania ;  32-B,  Tryssil ; 
32-D,  Engerdalen  ;  55-B,  Fraaholmen ;  48-D,  Tarbuskjror ;  G-19,  Sklinden;  H-18, 
Ve^a  ;  H-19,  Holgelandsflesa ;  H  og  1 12,  Rost ;  I  10,  Moskenesoen :  1 19,  Bindalen ; 
J  9,  Rvalues;  J  10,  Vest va ago;  J  14,  Melo ;  J  15,  S^artisen;  J  19,  Borgefjeld  ; 
K  10,  Svolvffir;  K  15,  Donderlandsdalen.  1900-1901.— Price  kr,  0.60.  Geueral- 
kart  over  det  svdiige  Norge.  Scale  1 : 400,000 or  6:^ stat. miles  to  an  inch.  Sheets : 
XII.,  XIV.,  XVII.  1901.— Price  hr.  O.GO.  Kart  over  Sondre  Trondhjems  Amt. 
Scale  1 :  200,000  or  31  stat.  miles  to  an  inch.  Sheet  I.  1901.  Price  kr.  1.00.— 
Special  kart  ovor  den  Norske  Kyst  fra  Ure  til  Brettesnes.  Scale  1 :  50,000  or  0'78 
stat.  mile  to  an  inch.  1902.  Pric^  kr.  1.00. — Specialkart  over  Havne  i  Finmarken. 
Scale  1 :  50,000  or  0-78  stat.  mile  to  an  inch.  Bladd  I.  and  II.  1901>1902.  Price 
kr.  1.00.  Ghristiania:  Norges  Geografiske  OpmaaliD^.  Preienied  by  VInstUftt 
Q^bgraphique  de  Norrege. 
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OHina.  XSnigL  Previi.  LuidM-AiifBihm*. 

Karte  von  Ott^Ohina.  Scale  1 :  1,000,000  or  15*8  stat.  miles  to  an  inch.  Karto- 
graphiaobe  Abtheilong  der  Konigl.  Preuae.  Landes-Anfnahme,  1902.  Sheets : 
"  Futachau,"  "  Hsi  ngan  fu,"  *•  Nan  taohang  fn,"  "  Yi  tachang  fn,"  "  Yfl  lin  fti." 

ATBIOA. 

Africa.  IntaUigenee  BiTiiion,  War  Oi&oa. 

Africa.  Scale  1 :  250,000  or  39  stat.  miles  to  an  inch.  Egyptian  Sudan.  Sheeta : 
(ProTisional)  46-M,  Maman ;  (Proviaional)  55-A,  £1  Safia;  (Proviaional)  55-F, 
Ma'atnk;  (ProTiaional)  55-G,  Wad  MedanL  London:  Intelligence  Diviaion, 
War  Office ;  Stanford.  1902.  Friee  It.  6(2.  eadh  sheet.  Presented  by  the  JHredor- 
Oeneral  of  MobiltMotion  and  Military  InteUigenee, 

Afriea.  Friadrioh. 

Produkten-  und  Yerkehrakarte  von  Afrika.  Bearbeitet  von  Dr.  Emat  Friedrich. 
Scale  1 :  10,000,000  or  157*8  atat.  milea  to  an  inch.  8  Bl&tter,  nebat  einer  Beigabe, 
Literatnrverzeichnis  nnd  Statiatik  enthaltend.  Bielefeld  und  Leipzig :  Yelhagen 
&  KlaaiDg,  1903.    Price  9m. 

A  general  map  of  Africa  in  three  abeeta,  ahowing,  by  meana  of  different  ooloura, 
aymbola,  and  lettering,  the  diatribution  of  yarious  mineralp,  and  agricultural  and  animal 
producta  that  have  a  commercial  importance,  aa  well  aa  .trade  routea,  ateamer  and 
telegraph  lines,  railwaya,  anchoraffea,  coaling  atationa,  and  other  information  of  a 
similar  character.  Ten  pages  of  letterpress  accompany  the  map,  giving  the  exports 
and  imports  of  the  various  estates  for  the  years  1899  and  1900.  A  list  of  the  authoritiea 
consulted  in  the  compilation  of  the  map  is  alao  given.  The  map  containa  a  vaat  amount 
of  uaeful  information,  but  it  ia  ao  crowded  with  aymbola  that  it  ia  difficult  to  read. 

Oerman  South- West  Afirlea.  Nobiliag. 

Wirtachafta-  und  Yerkehrakarte  von  Deutach-Sudweatafrika.  Scale  1 :  2,000,000 
or  31*5  atat.  milea  to  an  inch.  Grezeichnet  von  H.  Nobiling.  Berlin:  Dietrich 
Beimer  (Ernat  Yohaen),  1908.    Presented  by  the  PMisher, 

Wast  Africa.  Xeuxiier. 

Carte  de  la  Guin^e  Fran9aiM.  Dreaa^  par  A.  Meunier.  Scale  1 :  500,000  or 
7*8  atat.  milea  to  an  inch.  4  sheeta.  Miniature  dea  Colonies.  Service  Gdographique 
et  des  Missions.    M.  Camille  Guy,  Chef  du  Service.    Paris :  H.  Ban^re,  [1903]. 

This  map  includes  the  area  between  S°  and  13^  N.  lat,  and  between  7^  40'  and 
15^  40'  W.  long.  It  has  been  compiled  from  the  route  surveys  of  many  explorers,  the 
names  of  forty-three  being  mentioned,  and  from  the  British  and  French  Admiralty 
Qiarts.  It  is  printed  in  colours,  routes  being  in  red  and  water  blue.  A  full  explanation 
of  the  symbols  employed  is  given. 

AXSBIOA. 

Oanada.  Snrreyor-Oenaral'a  Office,  Ottawa. 

Sectional  Map  of  Canada.  Scale  1  :  190,080  or  3  stat.  miles  to  an  inch. 
Souris  Sheet  (33),  West  of  Second  Meridiau;  revised  to  January  9,  1903: 
Yorkton  Sheet  (36),  West  of  Second  Meridian;  revised  to  August  7,  1902: 
Prince  Albert  North  Sheet  (47),  West  of  Second  Meridian ;  revised  to  November  7, 
1902 :  the  Elbow  Sheet  (52),  West  of  Third  Meridian;  revised  to  December  10, 
1902.  Ottawa:  Surveyor-(>eneral's  Office.  Presented  by  the  Surveyor-General 
of  Canada, 

Hova  Scotia.  Oovcmment  of  Kova  Scotia. 

Hap  of  Nova  Scotia.  Scale  1 :  506,880  or  8  stat  miles  to  an  inch.  Published  by 
order  of  the  Gk)vemment  of  Nova  Scotia.  Halifax,  N.S. :  A.  &  W.  Maokinlay ; 
London :  G.  Philip  &  Son.    1902.    Presented  by  the  High  Commiseioner  for  Canada, 

A  good  general  map  of  Nova  Scotia,  printed  in  colours  and  showing,  in  addition  to 
topographical  features,  counties,  railways,  roads,  and  the  location  of  minerals.  Tables 
of  the  area  and  population  of  the  different  counties,  and  of  the  estimated  value  of 
TOoduota  of  Nova  Scotia  for  the  year  1901,  are  alao  given.  The  map  includes  Prince 
ICdward  island  and  the  adjacent  portion  of  New  Brunswick. 
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Horth  AtUntie  Oeean  and  MeditamuiMB  Sea.  Xeteorologioal  Oflloe,  London. 

Pilot  Ohart  of  the  North  Atlantic  and  Mediterranean  for  March,  1903.  London : 
Meteorological  Office.    Price  6d,    Presented  by  the  Meteorological  Office^  London, 

United  Statei  Charta.  United  States  Hydrographie  Oflloe 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  February,  and  of  the  North  Pacific 
Ocean  for  March,  1903.  U.S.  Hydrographic  Office,  Washington,  D.C.  Preeented 
by  the  UJ5.  Hydrographio  Qfflee. 

PHOTOeBAPHS. 

Central  Ana.  Bmee. 

Forty-two  Photographs  of  Central  Asia,  taken  by  Major  C.  D.  Bruce  in  1901  and 
1902.    Presented  by  Major  C.  D.  Bruce. 

One  of  Major  Bruoe's  journeys,  during  which  these  photographs  were  taken, 
extended  from  Pekin  to  Bussia,  across  the  desert  of  Gooi,  and  another  through 
northern  Persia  and  along  the  line  of  the  Transcaspian  railway.  The  following  are 
the  titles : — 

(1)  Mounted  Mongols  dragging  Major  Bruoe's  Chinese  cart  with  baggage;  (2) 
Mongolian  prayer-wheel ;  (3)  One  of  Major  Bruce's  mounts  in  a  Mongol  camp  with 
his  own  saadle;  (4)  Major  Bruce^s  Chinese  cart,  taken  from  Kalgan  to  Urga  for 
baggage;  (5)  Crossing  the  Selenga  river  between  Kiachta  and  Yerchni-Udinsk  on 
a  natiye  ferry ;  (6)  The  "  Living  God  "  of  Urga  holding  a  wrestling  fete ;  (7)  Major 
Bruce's  tarantan ;  (8)  Mounted  Mongols  in  the  desert  dragging  Major  Bruce's  Chinese 
cart;  (9)  Mounted  Mongols  near  the  Kalgan  border;  (10)  Mongol  encampment  of 
Arun-Naima  in  the  middle  of  the  desert ;  (14)  A  *'  turn "  in  the  Russo-Persian  road 
over  the  mountains  from  Askhabad  to  Meshed ;  (15)  One  of  the  main  f^ates  of  Meshed ; 
(16)  Stone-cut  inscription  on  a  rock  between  Meshed  and  Kelat-i-Nadiri ;  (17)  The 
Argwan  Shidi  gate  of  Kelat-i-Nadiri;  (18)  The  village  of  Nhowkhadar  in  the  oentxe 
of  the  Deregez  valley ;  (19)  Among  the  ruins  at  Bairam-Ali ;  (20^  The  tomb  of 
Sultan  Sanjur;  (21)  Bokhara  main  city  gate,  native  city;  (22)  Tank  in  the  native 
city,  Bokhara ;  (28)  Some  of  the  Emir^s  troops  ;  (24)  A  colonel  of  the  Emir's  troops ; 
(25)  A  street  in  Samarkand :  (26)  The  court  of  the  Tilah  Hari,  Samarkand ;  (27) 
Separate  tombs  outside  and  near  the  Shah  Zindah ;  (28)  Bibi  Khanim's  tomb,  Samar- 
kand ;  (29)  A  corner  in  the  horse  market,  Samarkand ;  (30)  A  view  of  Samarkand ; 

(31)  The  finest  pair,  but  one,  of  Oci$  Ammon  horns  Major  Bruce  saw  on  his  journey ; 

(32)  A  Central  Asian  common  cart,  an  **  arba ;  "  (33)  Group  of  Kirghiz  near  Aulieta; 
(34)  The  interior  of  a  private  stud  farm ;  (35)  Three  Russian  officers  going  on  plague 
duty ;  (36  and  37)  The  Russian  Archbishop  of  Turkestan  arriving  at  a  post  station, 
Bemuei;  (38)  A  Kirghiz  on  a  cow;  (39)  Easter  week  at  Kopal :  a  swing  on  the 
"  village  green ;  *'  (40)  On  the  banks  of  the  river  Ayaguz,  close  to  Sergiopol ;  (41) 
Major  Bruce's  companion.  Captain  Chirkarsoff,  in  a  hoa.i ;  (42)  Kirghiz  swimming  the 
river ;  (43)  Ferry  over  the  Irtish  river  at  Semipalatinsk ;  (44)  Crossing  by  the  ferry 
over  the  Irtish  river ;  (45)  A  salt-heap  near  Pavlodar  on  the  Irtish  river. 

West  Indies.  Anderson. 

Eleven  Photographs  of  Martinique  and  St.  Vincent,  taken  after  the  eruptions  of 
May,  1902,  by  Dr.  Tempest  Anderson.    Presented  by  Dr.  Tempest  Anderson. 

These  photographs  illustrate  Dr.  Tempest  Anderson's  paper  in  the  Oeographioai 
Journal  for  last  month. 

(1)  Tropical  vegetation.  Chateau  Belair;  (2)  The  Wallibu  district  from  the  sea; 
(3)  In  the  Wallibu  valley ;  (4)  Steam  and  ash  explosions,  Wallibu ;  (5)  The  mouth 
of  the  Wallibu  from  the  sea ;  (6)  The  site  of  the  Wallibu  subsidence ;  (7)  A  beach 
outside  the  devastated  area ;  (8)  Ridges  on  the  Soufri^re ;  (9)  Main  street  of  St. 
Pierre ;  (10  and  11)  Mont  PeMe  in  eruption. 

N3.— It  would  greatly  add  to  the  value  of  the  ooUeotion  of  Fhoto- 
ftrapha  whloh  has  been  establiahed  in  the  Map  Boom,  if  all  the  Fellowa 
of  the  Booiety  who  have  taken  photographs  during  their  travels,  would 
forward  oopies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged*  Should  the  donor  have  purchased  the  photographs*  it 
will  be  useftd  Ibr  reteenoe  if  the  name  of  the  photographer  and  his 
sddrsss  are  gtvep. 
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FURTHER  EXPLORATION  IN  THE  CANADIAN  ROCKY 

MOUNTAINS.* 

By  J.  NORMAN  OOLUE,  F.R.S. 

The  exploration  of  the  main  range  of  the  Canadian  Rooky  monntains 
lying  between  the  sonroes  of  the  Athabasca  river  and  the  Kicking 
Horse  pass  has  been  the  subject  of  two  papers  read  by  myself  before 
the  Eoyal  Geographical  Society.  In  these  two  papers  I  attempted  to 
give  a  description  of  some  of  the  great  snowfields  that  exist  amongst 
the  Bocky  monntains,  and  also  as  far  as  possible  to  make  clear  the  geo- 
graphy of  a  mountain  district  up  till  that  time  but  little  known. 

Of  course,  during  the  short  visits  that  I  was  able  to  make,  many 
points  of  interest  could  not  be  answered,  for  panoramic  views  obtained 
from  the  tops  of  the  snow-peaks  were  often  interfered  with,  either  by 
other  peaks,  cloudy  weather,  or  sometimes  smoke-haze.  It  must  also 
be  remembered  that  the  country  mapped,  as  the  result  of  these  visits, 
comprises  about  3000  square  miles ;  therefore  it  is  not  to  be  wondered 
at  that  there  were  a  very  considerable  number  of  valleys  whose  sources 
were  difficult  to  trace,  glaciers  and  snowfields  the  direction  of  whose 
flow  was  problematical,  and  lastly,  the  altitudes  of  some  of  the  highest 
peaks  were  doubtful.  It  was  to  solve  many  of  these  uncertainties  that 
last  summer  I  again  returned  to  the  Bocky  mountains.  I  wished  1o 
discover,  (1)  what  system  of  valleys  lay  on  the  south-west  side  of  the 
Freshfiold  range ;  (2)  to  traverse  the  great  Lyell  snowfiold,  upon  whose 
ice  probably  no  human  foot  had  yet  trod,  in  order  to  learn  about  the 
complicated  series  of  snow-peaks  in  that  district ;  (3)  to  find  out  how 
the  continental  divide  ran,  and  how  also  the  various  creeks  of  the  Bush 
river  were  connected  with  the  Lyell  snowfield ;  lastly,  I  had  a  suspicion 

♦  Read  at  the  Royal  Geographical  Society,  February  23, 1903.    Map,  p.  588. 
No,  v.— May,  1903.]  2  k 
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that  there  ought  to  be  an  easy  pass  across  the  watershed  between  Mount 
Forbes  and  the  Freshfield  group  of  mountains.  A  new  pass  in  this 
particular  spot  would  be  of  much  interest,  for  from  the  knowledge 
gained  in  former  expeditions  there  did  not  seem,  except  at  this  spot, 
to  be  a  possibility  of  any  other  undiscovered  low  pass  existing  from 
Fortress  Lake  pass  on  the  Athabasca  to  the  Kicking  Horse  pass  on  the 
railway  line.  Moreover,  should  the  pass  exist,  it  would  be  useful  as  a 
means  of  reaching  the  headwaters  of  the  south  fork  of  the  Bush  valley 
without  the  terribly  hard  work  of  forcing  a  way  from  the  Columbia 
river  on  the  west  through  the  dense  forests  of  the  Bush  valley  up  to  the 
main  range.  These  forests  in  1900  had  effectually  stopped  our  expedi- 
tion to  the  Columbia  group  of  mountains,  and  we  were  forced  to  return 
without  having  reached  even  the  head  of  the  Bush  valley.  Theee^ 
tnerefore,  were  some  of  the  more  important  questions  that  I  hoped  to  be 
able  to  answer  before  I  returned  to  England  last  autumn. 

The  members  of  our  party  were  four — H.  E.  M.  Stutfield,  H.  Wodlley^ 
G.  M.  Weed  (of  Bostoil),  and  myself.  Charles  S.  Thompson,  of  Dallas* 
Texas,  one  of  the  most  enthusiastic  climbers  and  explorers  of  these 
Canadian  Bocky  mountains,  was  also  to  have  joined  us,  but  just  before 
starting  from  Laggan  he  was  unfortunately  recalled  to  Dallas  by  i^ 
telegram  informing  him  that  a  large  portion  of  the  town  had  been 
destroyed  by  fire,  including  his  home;  he  had  therefore  perforce  to 
leave  the  cool  breezes  and  beautiful  scenery  of  the  wooded  vaUeys  of 
the  Bookies  and  return  to  the  blazing  heat  of  a  Texan  summer.  In 
every  expedition  that  I  had  made  before  in  the  Bookies  our  provisiona 
had  been  a  source  of  trouble  to  us ;  usually  at  the  end  of  three  weeke 
or  so  they  had  begun  to  give  out.  This  time  I  was  determined  that  we 
should  not  suffer  as  we  had  done  formerly.  I  therefore  asked  our  head 
man,  Fred  Stephens,  who  supplied  us  with  horses  and  food,  to  start  in 
at  least  three  weeks  before  us  with  about  1000  lbs.  of  necessaries 
— flour,  bacon,  condensed  milk,  etc. — to  take  them  as  far  as  Bear 
Creek  on  the  Saskatchewan,  and  there  make  a  '^  cache."  He  was  then 
to  return  with  the  horses  and  meet  us  at  Laggan.  This  would  not 
only  enable  us  to  bring  in  extra  food  with  us,  but  the  trail  as  far  as  the 
Saskatchewan  would  be  cut — no  inconsiderable  gain,  for  the  Bear 
Creek  "  cache  "  was  at  least  60  to  70  miles  from  the  railway. 

On  July  24  we  started  from  Laggan.  Besides  ourselves  there  was 
a  Swiss  guide,  Hans  Kaufmann,  whom  we  had  engaged  from  the 
Canadian  Pacific  Bailway  Co.,  whilst  Fred  Stephens  had  brought  with 
him  three  men,  J.  Bobson  to  cook,  Clarence  Murray  to  help  with  the 
horses,  and  Dave  Tewksbury,  a  mighty  axeman  from  the  lumber  camps 
of  Wisconsin.  Our  journey  up  the  Bow  valley  was  without  incident, 
if  one  excepts  the  usually  harassing  time  spent  in  fighting  with  the 
mosquitoes  and  "  bull-dogs,"  which  latter  this  summer  were  in  count- 
less thousands.     These  "  bull-dogs,"  or  rather  horseflies,  were  chiefly  a 
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Rouuioe  to  the  horsee,  preventing  them  from  feeding  properly,  but  they 
did  not  annoy  us  mach. 

It  waa  not  till  the  28th  that  we  reached  the  Saskatchewan  at  Bear 
Creek  month.  Here,  the  horses  needing  a  rest,  an  off  day  was  spent  in 
Ttsiting  Uount  Mnrchison,  chiefly  with  the  object  of  seeing  again  some 
ourions  fossil  remains  that  I  had  discovered  in  1898.  Finding  onrselves, 
however,  on  a  wrong  ridge,  we  decided  instead  to  climb  to  the  summit  of 
it  in  order  to  obtain  mora  knowledge  of  the  group  of  peaks  that  constitute 
Mount  HuTohison.  Theiidge  seemed  endless,  but  at  last,  after  climbing 
up  some  steep  snow-elopes  and  along  a  narrow  arSte,  we  emerged  on 
to  the  top,  which,  to  onr  surprise,  was  the  top  of  Murohison  itself. 


This  unexpected  result  was  of  considerable  value  from  a  topographical 
point  of  view,  for  I  was  able  to  see  stretched  out  before  me  several 
minor  valleys  amongst  the  hills  whose  existence  I  was  till  then  quite 
unaware  of.  The  height  of  Murchison  had  been  estimated  by  Dr. 
Hector  to  be  about  13,500  feet,  and  he  mentions  that  the  Indians  said 
that  it  was  the  highest  mountain  they  knew  of.  Later  in  another  map 
Ita  height  is  given  as  15,789  feet.  A  Watkin  barometer,  kindly  lent 
me  by  the  Geographical  Society,  made  it  only  11,100  feet,  and  as  this 
aneroid  agreed  daring  the  whole  journey  with  a  mercurial  barometer  I 
had  with  me,  I  take  its  namber  as  correct. 

Geologically,  Murchison  is  most  interesting.    Not  only  had  I  found 
the  ourions  fossil  remains  on  it  in  1898,  but  it,  together  with  Wilson, 
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a  little  further  north,  constitute  the  two  sides  of  a  gigantic  gateway  to 
the  hills  through  which  the  Saskatchewan  turns  to  the  east.  The  dip 
of  the  limestone  strata  on  both  these  mountains  differs  in  a  marked 
msAiner  from  most  of  the  neighbouring  peaks,  being  towards  the  east. 
As  a  result,  there  are  tremendous  precipices  on  the  wrong  side  of  the 
mountain,  namely,  the  western  side.  In  almost  every  other  mountain 
it  is  the  eastern  side  that  is  sheer,  with  sloping  shoulders  towards  the 
west  and  south-west. 

Leaving  Bear  Creek  the  next  day,  we  made  our  way  up  the  middle 
fork  of  the  Saskatchewan  aloDg  the  level  bottom  of  the  valley,  our  goal 
being  the  Freshfield  group  of  mountains.  On  the  31st,  in  wet  weather, 
we  finally  camped  on  the  same  spot  where  five  years  before  Baker  and 
I  had  pitched  our  tents.  This  spot  was  at  the  head  of  the  **  waBhont  ** 
where  the  glacial  waters  from  the  Freshfield  snowfields  meet  thoae  that 
came  down  from  Forbes.  The  Bev.  J.  Outram,  who  had  been  nMrnn- 
taineering  further  north,  now  joined  us,  with  a  Swiss  guide, 0.  Eanfmann, 
in  order  to  attempt  with  us  the  ascent  of  Forbes  and  Freshfield.  It 
was  not,  however,  till  the  2nd  that  we  were  able  to  get  the  horses  with 
our  camp  outfit  up  to  the  foot  of  the  Freshfield  glacier,  and  not  till  the 
4th  that  the  weather  would  allow  of  the  ascent  being  made.  Our  party 
was  a  big  one,  but  as  there  were  two  Swiss  guides  we  were  able  to  split 
it  into  two,  each  party  being  led  by  one  of  the  Eaufmanna.  Just  as 
with  Baker  and  Sarbach  five  years  previously,  we  started  in  the  early 
hours  of  the  morning.  The  glacier  seemed  to  be  exactly  the  same  as 
we  had  left  it,  with  the  sole  exception  of  a  series  of  huge  blocks  of  lock 
that  had  moved  slightly  down  the  glacier.  Bobson  accompanied  us 
to  the  head  of  the  glacier,  but  it  was  with  some  misgiving  when  we 
parted  company  that  I  saw  him  start  back  to  the  camp  alone,  for  there 
were  so  many  deep  crevasses  that  still  held  at  their  mouths  the  unmelted 
snow  of  the  winter,  and  which  were  dangerous  to  any  one  who  might 
be  unaware  of  the  insecure  nature  of  such  snow -bridges.  However,  on 
our  return  in  the  evening,  we  found  that  he  had  returned  safely  from 
this  his  first  glacier  expedition.  Following  the  same  route  as  Sarbach 
had  taken  Baker  and  myself,  we  rapidly  climbed  upwards,  and  I  was 
naturally  anxious  that  the  day  should  remain  fine,  for  once  at  the  top 
of  Freshfield,  I  should  be  able  to  see  that  part  of  the  country  which  lay 
beyond  on  the  western  side,  and  which  on  my  map  was  blank ;  also  the 
complicated  geography  of  the  south  branch  of  the  Bush  valley  would  be 
capable  of  being  followed  for  the  first  time,  and  lastly,  the  question 
whether  a  low  pass  existed  between  the  Lyell  and  Freshfield  systems 
of  ice-fields  could  be  answered.  Long  before  we  arrived  on  the  final 
arete  of  Freshfield  this  last  question  was  settled,  and  it  was  with  much 
satisfaction,  as  we  mounted  higher  and  higher,  that  I  could  follow  how 
the  valley  that  lay  on  the  south  side  of  Forbes  took  a  bend  to  the  south- 
west, joining  a  similar  depression  running  north-east  from  the  southern 
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fork  of  the  Bush  valley.  The  pus  therefore  existed,  as  I  had  always 
hoped  it  would,  ever  einoe  when  in  1897  I  had  penetrated  into  this 
lonely  mountain  land  with  Baker  and  Sarbaoh. 

Towards  the  top  of  the  mountain  several  difficult  faoes  of  rook  and  thin 
rooky  edges  had  to  be  sormonnted,  but  H.  Eaufmann,  who  was  leading, 
never  seemed  to  be  in  any  way  anxions  about  our  final  auocesa ;  ulti- 
mately we  reaohed  the  summit,  10,900  feet,  which  consisted  of  snow,  and 
was  like  most  of  the  summits  we  ascended,  heavily  oomiced  with  snow. 
The  weather  was  perfect,  and  at  our  feet  lay  the  unknown  country, 
every  valley  plain  ;  glaciers  and  streams  sparkled  in  the  sunshine,  and, 
as  I  had  more  or  less  imagined  from   glimpses  through  the  murky 


atmosphere  of  the  Bush  valley  in  I'JOO,  direotly  to  the  west  was  the 
glacier  which  fed  the  south  fork  of  the  Bush  river.  To  the  north  were 
all  our  old  friends  of  1 898— Columbia,  and  Athabasca  peak.  Alberta, 
with  the  Twins  straight  in  front,  appearing  to  be  part  of  it,  the  Dome, 
Lyell,  Saskatchewan,  and  many  more;  to  the  west  the  Bush  peak  and 
the  far-off  Selkirk  range  beyond  the  Columbia  river.  Nearer  to  us  on  the 
south  lay  Pilkington,  Walker,  and  Mummery.  There  is  a  great  pleasure 
in  standing  on  a  high  mountain  in  a  country  but  imperfectly  known, 
so  many  uncertainties  vanish  in  a  moment,  often  with  the  remark, 
"  I  thought  so,"  whilst  masses  of  new  poeeibilities  and  further  queries 
take  their  place.  One  of  these  queries  which  could  not  bo  answered  was 
the  height  of  a  splendid  pyramid  of  snow  gleaming  far  away  in  the 
Selkirks.  This  peak  we  had  seen  day  Rafter  day  in  IQOn  from  the  Bush 
Talley ;  now  from  a  still  greater  distance  it  seemed  even  greater  in 
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height,  bat  what  that  may  be  mnst  still  remain  unanswered.  On  the 
next  day  we  returned  to  the  *'  washout,"  near  where  the  streams  firom 
Forbes  and  Freshfield  meet. 

In  order  to  get  our  camp  moved  up  to  the  foot  of  Forbes,  it  was 
necessary  to  cut  a  trail  through  the  woods,  and  whilst  this  was  being 
done  we  spent  a  delightful  summer's  day  climbing  on  to  the  alp  that 
lies  on  the  east  and  north-east  of  Forbes.    This  alp  is  the  largest  that 
I  know  of  south  of  Wilcox  pass.    In  the  early  summer  it  must  be 
carpeted  with  flowers,  and  even  in  August  there  were  many  still  left 
in  bloom,  whilst  the  remains  of  numberless  others  oould  still  be  seen. 
This  spot  also  seemed  to  be  a  favourite  haunt  of  the  mountain  goat,  for 
on  emerging  from  the  woods  below  on  to  the  almost  flat  upper  pasturage, 
large  numbers  of  goats  could  be  seen  grazing  in  small  groups,  and 
over  fifty  head  were  counted.     Soon,  however,  having  caught  sight  of 
us,  they  moved  off  towards  the  precipitous  faces  of  the  hills  that  overlook 
the  Saskatchewan  on  the  east.    That  this  country  is  much  jEreqaontad 
by  goat  was  again  noticed  just  below  Glacier  lake,  where,  a  log-jam 
having  occurred  across  the  river,  forming  a  natural  bridge,  a  laxge 
and  newly  worn  goat-track  was  found  leading  down  to  this  bridge  on 
both  sides  of  the  river.   Even  in  Dr.  Hector's  time  (1858)  this  spot  seeus 
to  have  been  a  favourite  crossing-place,  for  he  mentions  that,  **wliilA 
halting  here  a  big-horn  sheep  came  down  the  mountain  almost  dooo  to 
us,  but,  seeing  us  first,  made  off  without  our  getting  a  shot.    Nimiod,** 
an  Indian  hunter  who  accompanied  him, ''  says  this  is  the  only  pleoe 
where  these  are  to  be  seen  so  far  in  the  mountains.   A  little  way  furiher 
through  the  woods  brought  us  to  a  large  lake,  which  occupied  tbe  Ibll 
width  of  the  valley."    He  then  goes  on  to  relate  how  his  Indian  ponies 
behaved  in  exactly  the  same  manner  as  ours  had  often  done ;  to  again 
quote,  '*As  we  were  chopping  our  way  along,  the  same  horse  that 
played  that  frolic  once  before  again  plunged  into  the  water  and  swam 
off  into  the  lake.     We  had  to  leave  him  alone,  lest  our  endeavours  to 
get  hold  of  him  should  only  start  him  for  the  other  shore  of  the  lake, 
which  was  a  mile  wide." 

To  return,  however,  to  the  alp.  Weed  and  I,  after  climbing  to  the 
upper  and  north  side  of  the  alp,  ascended  a  small  peak,  from  whioh 
there  was  a  splendid  view  in  every  direction  except  to  the  north. 
The  pass  leading  over  to  the  Bush  valley,  which  I  have  named  the 
Bush  pass,  was  plainly  visible,  and  I  was  in  hopes  that  it  might  prove 
feasible  for  horses ;  I  visited  it  a  few  days  later.  A  somewhat  short 
but  steep  snow-slope  on  the  eastern  side  proved  that  pack-horses  oould 
probably  not  be  taken  across. 

It  was  not  till  the  8th  that  we  moved  our  camp  up  the  valley, 
camping  in  a  small  clear  space  that  had  been  denuded  of  trees  many 
years  ago  by  a  huge  avalanche  that  had  fallen  from  the  south  side  of 
the  valley,  and,  after  crossing  the  stream,  had  swept  away  the  forest 


FPBTHEB   EXPLORATION  IS  THE  CANADIAN   aOCKT   MOUNTAINS.      491 

forperhaps  100  yards  up  the  opposite  face.  From  this  camp,  oo  the  !)tb, 
we  started  with  blankets  and  food  for  a  bivouac  as  high  up  Forbes  as 
possible.  Ultimately  we  camped  directly  under  the  peak,  jnat  at  the 
limit  of  the  tree-line,  but  not  more  than  1100  feet  above  onr  camp  down 
below.  During  the  night,  although  at  the  camp  below  the  temperature 
was  below  freezing-point,  yet  amidst  the  great  fir  trees  on  the  mountain- 
side where  we  bivonaoked  the  air  was  qnite  warm.  This  may  perhaps  be 
due  to  the  dense  forest  being  much  heated  during  the  day-time  by  the 
sun,  then,  owing  to  the  tendency  of  hot  air  to  rise,  a  slow  but  continuous 
current  of  air  filtered  up  the  mountain-side  amidst  the  trees,  so  keep- 
ing ns  warm  nearly  the  whole  night.     Early  next  morning,  almost  in 


the  dark,  we  started  for  the  ascent  of  Forbes.  The  day  was  perfeot ; 
only  a  faint  but  cold  breeze  blew.  Soon  we  got  to  the  small  glacier 
under  the  peak ;  then,  keeping  to  onr  left,  struck  the  southern  ridge. 
Here  some  difGcult  rock-climbing  was  met  with,  but  C.  Kaufmann  led 
us  rapidly  upwards  towards  the  snow-oovered  shoulder.  Above  the 
shoulder  was  perhaps  the  most  difficult  part  of  the  climb,  for  there 
the  argte  became  excessively  steep,  trnd  in  more  places  than  one  the  rock 
was  very  iusecure,  being  torn  and  shattered  by  the  frost,  making  great 
care  necessary.  This  part  surmounted,  a  snow  climb  led  us  to  the 
summit,  12,000  feet,  which,  like  the  summit  of  Freshfield,  consisted  of  a 
huge  snow-cornice. 

At  the  suggestion  of  C.  Kaufmann,  who  had  seen  the  north-west 
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face  of  Forbes  about  ten  days  before,  we  did  not  return  by  the  same 
route,  but  descended  the  snow-covered  north-western  side.  Here  we 
fortunately  found  the  snow  frozen  hard,  for  the  face  was  much  too 
steep  to  walk  down.  For  over  1500  feet  Kaufmann  had  to  out  every 
step ;  but  at  last  we  reached  a  small  col,  which  was  the  connecting  link 
between  the  massif  of  Forbes  and  the  mountains  on  the  west.  Rapidly 
we  glissaded  from  this  col  to  the  glacier  below ;  then,  skirting  under- 
neath the  great  soutbern  precipices  of  Forbes,  we  came  to  the  foot  of 
the  southern  ridge,  up  which  we  had  climbed  in  the  morning,  and  just 
as  the  sun  was  setting  we  got  back  to  our  bivouac,  too  late,  however,  to 
think  of  returning  to  the  camp  below  that  night.  But  we  had  enough 
food  to  last  us ;  so,  lighting  a  fire,  we  talked  over  the  climb,  and  then 
slept  comfortably  for  the  second  time  under  the  pine  trees  in  the 
open  air. 

Next  day,  in  company  with  Weed  and  Rev.  J.  Outram,  I  went  up 
the  valley  to  the  Bush  pass.  To  take  horses  there  would  mean  an 
immense  amount  of  cutting  for  the  first  few  miles;  after  that,  however, 
the  valley  opens  up.  But,  as  I  have  already  said,  even  were  hoTBes 
brought  as  far  as  the  foot  of  the  pass,  it  is  very  doubtful  whether  they 
could  be  got  up  the  steep  snow-slopes  which  have  to  be  surmounted 
before  the  summit  is  reached.  On  the  west  side  there  seems  to  be  no 
difficulty  and  no  snow,  the  valley  stretching  in  a  south-westerly  direc- 
tion till  it  joins  the  south  branch  of  the  Bush  valley,  which  nma  at 
right  angles. 

On  the  summit  of  the  pass  all  the  rocks  are  heavily  glaoiated^and  at 
one  time  a  huge  glacier  must  have  poured  over  it,  whether  in  a  northerly 
or  southerly  direction  it  is  impossible  to  say.  The  height  by  the  aneroid 
barometer  was  7600  feet.  We  then  returned  to  our  camp,  where  we 
found  that  Fred  Stephens,  as  we  had  not  returned  the  night  before,  had 
become  very  anxious,  and  had  ideas  about  organizing  a  search-party. 

The  ascent  of  Forbes  was  of  much  value  to  me,  for  whilst  in  the 
Bush  valley  I  had  never  been  able  to  see  what  lay  between  Forbes  and 
the  Bush  peak  ;  of  course,  from  Forbes  that  part  of  the  country  lay  at 
my  feet,  also  the  whole  of  the  great  Lyell  snowfield,  also  how  the  west 
branch  of  the  north  fork  of  the  Saskatchewan  bent  round  up  to  the 
Columbia  ice-field  and  to  Mount  Bryce — all  this  I  could  see.  But  we 
were  all  disappointed  in  the  height  of  the  mountain.  Although  a  few 
days  previously  I  had,  by  means  of  a  base-line,  a  Steward's  surveying 
telemeter,  and  a  clinometer,  made  it  to  be  about  12,250  feet  (the  mean  of 
two  observations),  yet  we  hoped  that  it  would  prove  to  be  considerably 
higher.  By  the  aneroid,  however,  it  was  only  12,000  feet.  It  is  true 
that  the  only  times  that  I  had  seen  Forbes  from  any  high  altitude  and 
entirely  free  from  clouds  were  from  Freshfield  with  Baker  in  1897,  and 
from  Athabasca  peak  with  Woolley  in  1898,  but  in  the  latter  case  the 
smoke  haze  almost  obliterated  it,  making  it  loom  out  in  a  mystc^oue 
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and  exag^rated  way.  Owing  to  tbe  Game  catiBe  we  had  aleo  rather 
orereatimated  the  heights  of  Columbia  and  AlbeTta.  Whilst  we  were 
on  the  Bammit  of  Forbes,  the  only  peaks  that  seemed  higher  were  those 
to  the  north  ronnd  the  Golnmbia  ioo-field.  Lyell  was  lower,  and  of 
conrse  all  the  peaks  to  the  south. 

After  onr  return  from  the  Bnsh  pass,  on  Augnst  12  the  Bev.  J. 
Outram  left  ns,  in  order  to  retnm  to  the  weet  branch  of  the  north  fork 
of  the  Saskatchewan,  We  took  onr  oamp  down  the  valley,  and,  taming 
eonthwards  towards  the  Howse  pass,  camped  nndemeath  the  Howse 
peak,  which  we  climbed  on  the  14th.  This  peak,  by  aneroid  bwometer, 
is  apparently  about  the  same  height  as  Freshfield,  being  10,800  feet,  and 


is  a  remarkable  instance  of  a  peak  that  has  an  easy  side  towards  the  weal, 
while  its  eastern  face  is  formed  of  a  series  of  impossible  preoipioes  facing 
Bear  creek  and  the  Waterfowl  lakes.  From  the  Howse  peak  a  good  view 
of  the  Freehfifild  group  was  obtained,  and  I  have  named  a  fine  peak  on  the 
eastern  side  of  the  Freahfield  snow&eld  after  Sir  Martin  Conway.  Leaving 
the  Howse  peak  behind,  we  uext  made  onr  way  towards  the  Lyell  ioe-field. 
Camping  near  the  foot  of  Glacier  lake,  it  was  onr  intention  to  cut  a 
trail  up  the  side  of  the  lake,  bat  this  was  frustrated  by  our  finding  the 
woods  on  the  northern  aide  of  the  lake  on  fire.  Fires  in  the  dense  pine 
woods  of  the  Canadian  Bockies  are  excessively  dangeroas  to  be  near, 
and  bad  it  not  been  for  a  considerable  stretch  of  hillside  lietween  as 
and  the  fire  that  had  been  cleared  by  avalanches,  it  would  have  been 
most  foolish  to  go  anywhere    within  miles  of  these   burning   woods. 
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A  gale  may  suddenly  spriog  up,  and  before  one  has  time  to  escape 
throngh  the  dense  forest  to  safety,  one's  oamp,  one's  horses,  and  one*8 
self  may  all  be  involved  in  a  common  rain.  That  a  fire  should  have 
swept  through  this  particular  piece  of  country  is  very  much  to  be 
regretted,  for  it  will  be  at  least  a  century  before  the  ravages  can  be 
repaired,  and,  in  the  mean  time  for  many  years  to  come,  the  scenery  of 
one  of  the  most  beautiful  lakes  in  the  Rocky  mountains  has  been  sadly 
marred.  There  it  lies  with  one  shore  blackened  and  shorn  of  its 
beautiful  primeval  forest ;  whilst  the  charred  trunks  of  the  great  pines 
and  the  poor  stunted  undergrowth  will  remain  for  years  to  come  as  a 
mute  protest  against  the  carelessness  of  those  who  do  not  see  that  their 
oamp  fires  are  properly  extinguished. 

As  it  was  out  of  the  question  to  attempt  to  cut  a  trail  along  the 
side  of  the  lake,  our  only  alternative  lay  in  sailing  up  on  a  raft.  For 
a  whole  day  Fred  and  Dave  toiled  with  the  axes,  and  we  could  hear  the 
ceaseless  chopping  down  to  the  water's  edge.  Then  the  weather  turned 
wet,  and  the  fire  up  the  valley  was  nearly  extinguished.  Fishing  in  the 
deep  pools  of  the  river  that  runs  out  of  Glacier  lake  was  indulged  in, 
and  with  a  piece  of  twine  6  feet  long,  a  pole  of  the  same  length,  and  a 
hook  baited  with  some  bacon  fat,  I  caught  a  bull  trout  about  5  lbs. 
in  weight. 

On  the  19th  the  weather  cleared.  With  much  luggage  we  embarked 
on  the  raft,  and  slowly  made  our  way  along  the  shore  to  the  upper  end 
of  the  lake,  where  we  camped,  our  horses  in  the  mean  time  being  left 
near  the  old  camp,  on  some  good  feeding-ground  up  the  mountain-side. 

From  this  spot  we  started  for  the  Lyell  ice-field,  bivouackiug  at  the 
foot  of  the  glacier.  The  next  day  saw  us  start  for  the  upper  snows. 
We  kept  to  the  east  of  the  Lyell  glacier,  and  followed  very  possiWy  the 
direction  taken  by  Dr.  Hector  in  1858,  when  he  climbed  Mount  Sullivan. 
To  climb  straight  up  the  Lyell  glacier  on  to  the  icefield  above  would 
be  both  foolish  and  dangerous,  for  the  ice  from  above  descends  in  a 
huge  cascade  from  the  higher  levels  over  a  wall  of  rock,  and  in  most 
places  would  be  quite  impossible  to  climb  up  from  below.  By  ascending 
a  lateral  valley  to  the  right  this  was  avoided,  and  we  ultimately 
reached  the  great  plateau  of  snow  which  is  one  of  the  sources  of  the 
Saskatchewan. 

Before  this,  however,  we  scrambled  to  the  summit  of  a  rock  peak 
that  overlooks  a  valley  running  due  east  towards  Mount  Wilson. 
This  valley  is  full  of  small  lakes,  and  at  its  head  is  Mount  Lyell.  Once 
on  the  great  snowfield,  we  slowly  trudged  onwards.  This  day  was 
warm  enough  to  melt  the  upper  crust  of  the  snow,  making  progress 
rather  tedious,  and  the  summit  of  Lyell  that  we  had  thought  of  climb- 
ing became  covered  with  cloud  whilst  we  were  still  over  a  mile  away. 
The  question  whether  we  should  climb  in  mist  to  the  summit  of  tke 
mountain,  or  instead  strike  across  to  a  small  eminence  near  the  centre 
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of  the  glacier,  was  soon  settled — I  am  afraid,  macli  to  Hans  Eanfoiann's 
disgust.  All  he  could  say  was,  **  Not  climb  Lyell  I  You  will  regret  it 
very  much."  I  think  that  Woolley,  too,  who  ought  to  have  known 
better,  heartily  agreed  with  Hans,  thinking  that  we  were  far  too  lazy 
a  party  to  go  out  with,  when  serious  mountaineering  was  the  object. 
Be  that  as  it  may,  personally,  I  was  glad  that  the  plans  were  changed, 
for,  once  on  our  small  peak  in  the  centre  of  the  snowfield,  I  oould  see 
the  Bush  peak  well,  and  the  valleys  round  it;  also  other  peaks  to  the 
north  of  the  Bush  peak,  on  the  western  side  of  which  we  had  been  in 
1900.  Moreover,  I  could  follow  how  the  ridge,  of  which  Lyell  is  a  part, 
bent  away  to  the  north-west  and  the  Thompson  pass.  We  descended 
by  a  shorter  but  more  precipitous  way,  and  on  one  steep  glissade  of 
about  300  to  400  feet,  in  attempting  to  save  my  pipe,  which  I  had  knocked 
out  of  my  mouth  with  my  ice-axe,  I  lost  my  balance  and  completed  the 
last  half  of  the  descent  in  all  sorts  of  positions,  sometimes  head  first,  and 
sometimes  rolling  over  and  over.  Fortunately  there  were  neither  rooks 
nor  crevasses,  and  the  snow  was  soft,  so  no  damage  was  done ;  and,  what 
was  also  fortunate,  nobody  on  the  glacier  below  was  quick  enough  to 
photograph  me  during  my  ignominious  descent  Later,  we  got  back  to 
our  bivouac,  and,  in  order  to  avoid  the  very  bad  trail  on  the  left  bank 
of  the  stream,  we  crossed  the  snout  of  the  glacier,  investigating  on  the 
way  a  deep  canyon  through  which  the  glacier  stream  flowed.  Towards 
evening  we  were  back  once  more  in  our  tents  at  the  head  of  Qlacier 
lake. 

On  the  next  day,  August  22,  we  broke  up  the  camp,  and,  starting 
early  on  our  raft,  sailed  gallantly  before  a  westerly  breeze,  and,  under 
the  care  of  Dave,  to  the  foot  of  the  lake,  where  our  horses  were.  That 
evening  saw  us  again  at  Bear  creek. 

If  time  had  permitted,  we  should  have  liked  to  visit  our  old  haunts 
on  Wilcox  pass,  where  we  were  in  1898 ;  but  it  was  impossible,  so  we 
turned  our  faces  once  more  to  civilization,  returning  by  the  same  route 
by  which  we  had  come.  On  the  24th  we  climbed  an  easy  peak  (Mount 
Noyes,  10,000  feet),  which  lies  to  the  east  and  a  little  further  up  the 
valley  than  the  Waterfowl  lakes.  From  the  summit  an  uninterrupted 
view  of  the  country  lying  between  Bear  creek  and  the  Sifleur  river  was 
obtained,  and  a  portion  of  the  country  lying  behind  and  to  the  east  of 
Murchison  I  saw  for  the  first  time. 

From  this  summit  it  was  most  evident  how  isolated  Murchison  was, 
and  its  series  of  rugged  peaks  stood  up  magnificently  against  the  white 
clouds.  Almost  due  north,  and  to  the  right  of  the  most  easterly  point 
of  Murchison,  could  be  seen  the  highest  of  the  peaks  in  the  grouplying 
V)etween  the  Cataract  river  and  the  Saskatchewan.  This  peak  overlooks 
the  historic  Eootenay  plain.     I  have  named  it  "  Cline  "  peak. 

It  is  curious  how  this  small  level  plain,  hidden  away  amongst  the 
hills — the  Eootenay  plain — is  now  hardly,  if  ever,  visited  by  man. 
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Perhaps  onoe  a  year  a  few  Indians  come  there  for  the  hunting.  Over 
half  a  centnrj  ago,  however,  it  was  very  different ;  for  on  this 
Kootenay  plain  hundreds  of  the  Eootenay  Indians  from  the  west 
of  the  Bocky  monntains,  after  crossing  the  Howse  pass,  held  their 
annual  fair  at  this  plaoe  with  the  far-traders  and  the  Indians  from  the 
eastern  slopes  of  the  Bocky  mountains*  This  meeting  had,  even  in 
Hector's  days,  been  long  discontinued,  and  he  tells  how  Nimrod  pointed 
out  a  large  tributary  of  the  Saskatchewan  coming  from  the  north-west, 
called  the  Waputeehk,  or  White  Goat  river  (the  Cataract  river  of  Cole- 
man), up  which  lay  a  trail  to  Jasper  House  on  the  Athabasca.  To  quote 
Hector's  journal  again  :  *'  Through  this  valley  Nimrod  said  a  trail  runa 
to  Jasper  House,  known  as  '  Old  Cline's  trail.'  Cline  was  a  trader  that 
every  summer  travelled  through  the  mountains  from  Jasper  House  to 
the  Eootenay  plain."  This  is  now  ancient  history ;  not  only  have  the 
Indians  and  the  fur-hunters  almost  entirely  deserted  these  upper  waters 
of  the  Saskatchewan,  but  most  of  the  game  has  gone  too.  Although 
Hector  came  across  droves  of  sheep  and  rams  on  one  occasion  whilst 
sitting  on  the  mountain-side  just  above  the  Eootenay  plain,  he  says,  **  A 
flock  of  at  least  a  hundred  rams  rushed  close  past  me,  so  close,  indeed, 
that  I  hit  them  with  stones,"  yet  even  in  these  days  the  game  had 
become  scarcer  than  in  former  years.  He  also  found  traces  of  buffalo  as 
well,  but  the  Indians  told  him  that,  eleven  years  previously,  **  there 
were  great  fires  all  through  the  mountains  and  in  the  woods  along  their 
eastern  base;  after  that  a  disease  broke  out  among  all  the  animals. 
Before  that  time  (somewhere  about  1847-1848)  there  was  abundance  of 
game  in  all  parts  of  the  country ;  but  since  then  there  has  been  a  great 
scarcity  of  animals,  and  only  the  best  hunters  can  make  sure  of  killing.** 
Probably  nowadays  the  scarcity  is  partly  due  to  the  wholesale  slaughter 
indulged  in  by  the  Indians,  and  there  is  no  doubt  but  that  some 
measures  should  be  taken  to  stop  it. 

After  the  ascent  of  Noyes  we  returned  to  Laggan  and  civilization, 
but,  having  a  few  days  at  our  disposal,  we  took  our  whole  camp  up  to 
Moraine  lake  and  Desolation  valley,  a  spot  that  can  be  visited  in  one 
day  from  the  chalet  at  Lake  Louise.  Our  object  was  purely  moun- 
taineering; two  fine  peaks,  Deltaform  and  Hungabee,  being  accessible 
from  the  head  of  Desolation  valley.  Owing  to  unsettled  weather,  we 
did  not  try  to  ascend  either,  but,  instead,  climbed  a  most  interesting 
rock  peak,  Neptuak  (10,500  feet),  by  the  ridge  that  leads  from  a  snow  col 
between  Desolation  and  Prospector's  valley.  On  the  moraine  of  the 
glacier  in  Desolation  valley  some  most  curious  and  apparently  fossil 
remains  were  found  in  the  Cambrian  quartzites. 

On  September  5  we  returned  to  Banff,  our  expedition  ended.  Our 
trip  had  been  most  successful ;  almost  uninterrupted  fine  weather  had 
lasted  during  the  whole  time ;  we  had  always  been  able  to  go  where  we 
wanted,  owing  to  there  being  no  trouble  with  either  the  commissariat 
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or  tbe  trails.  A  great  number  of  qneBtiona  relating  to  the  peaka, 
pEiseeH,  and  glaoiers  bad  been  BatiBfactorily  solved,  Tbe  cbief  poinln 
being:  (1)  The  heights  of  Forbes,  Murchison,  Freshfield,  and  Howse 
bad  been  barometrically  determined ;  (2)  thediscoveryof  a  pass  aarocs 
the  range  between  the  Lyell  and  FreshGeld  gronps  of  glaoien ;  (3)  the 
exploration  of  tbe  Lyell  glaoiers  and  how  the  watershed  ran  from  tbe 
Fresbfield  group  to  the  Columbia  gronp ;  (4)  a  mnoh  more  detailed 
topographical  knowledge  of  various  outlying  portions  of  tbe  mountaiuB ; 
for  instance,  tbe  portion  south  of  the  Fresbfield  group,  that  east  of  the 
Murchison  group,  also  that  Qorth-east  of  tbe  Wilson  group. 

If  time  permitted,  I  should  like  to  have  eaid  something  about  tbe 
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individual  members  of  tbe  expedition,  how  Hana  was  always  in  tbe  best 
of  tempers  and  a  first-olaes  guide,  willing  to  do  all  things  tiom  hard 
work  on  the  mountain  aide  to  transporting  gigantic  logs  for  tbe  oamp- 
tire  or  mending  boots ;  bow  Dave  told  ns  most  wonderful  stories  about 
tbe  lumber  camps,  and  bow  single  1<^  could  be  nsed  for  the  purposes 
of  navigation  instead  of  an  ordinary  boat ;  bow  Clarence  spent  many 
weary  hours  searobing  for  the  wary  Indian  "oayenaes"  in  tbe  thick 
woods  when  they  were  determined  not  to  be  found ;  bow  Robson,  who 
had  been  through  the  Boer  war  with  Strathcona's  Horse,  bad  great 
things  to  tell  of  the  prowess  of  General  Buller,  and  the  ignorance  of 
those  who  knew  not  the  peonliarities  of  horses  and  the  various  methods 
of  "  getting  along "  in  the  open  veldt;  and  lastly,  of  the  genial  Fred, 
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to  whom  we  largely  owe  the  snocess  of  the  expedition,  always  willing 
to  do  two  men's  work,  always  cheerful,  and  as  good  a  hunter,  trapper, 
and  organizer  of  an  expedition  as  one  oould  ever  wish  to  meet.  It  was 
worth  travelling  to  the  Bookies  only  to  spend  a  fleeting  month  or  six 
weeks  in  his  company.  May  he  continue  to  prosper,  and  may  it  not 
be  long  before  we  meet  again. 


Note  on  Bock  Specimens  from  the  Canadian  Bocky  Mountains,  by 

Prof.  T.  G.  BoNNEY,  D.Sc.,  F.B.S. 

Mount  Fbeshtield. — ^The  specimen  from  Dear  the  summit  is  a  limestone.  A 
pebble  from  the  glacier  with  a  speck,  possibly  sodalite,  appears  to  be  a  crushed 
and  decomposed  diabase. 

Bush  Pass. — Two  speoimensy  both  calcareous,  but  one  is  perhaps  from  a  super- 
ficial deposit. 

Mount  Fobbes. — ^The  specimens  from  near  the  summit  are  limestoDes. 

Mount  Mubohison. — Pisolltic  limestone,  with  small  fragments  of  organisms. 

Howes  Peak. — Also  a  limestone  with  smaller  fragments  of  organisms. 

Mount  Notes. — A  dark  limestone  containing  a  silicified  coral,  like  a  Litho- 
strotion ;  another  specimen  is  also  a  limestone  containing  two  or  three  very  imper- 
fect trilobites. 

Neftuak. — ^The  specimens  arc  limestones.  A  blackish  one  on  analysis 
showed  traces  of  petroleum  hydrocarbons,  and  after  treatment  with  hydrochloric 
add,  left  a  deposit  of  amorphous  carbon. 

Desolation  Valley. — ^These  specimens  are  remarkable.  One  is  a  limestone 
breccia^  slightly  dolomitic  like  some  of  the  others,  the  matrix  being  iron-stained ; 
five  are  specimens  of  a  white  quartzite,  two  with  worm-tubes  running  more  or  less 
horizontiJly,  resembling  those  called  Planolites ;  on  three  can  be  found  an  occa- 
sional worm-tube,  one  or  two  bilobed  markings  of  an  ovoid  shape,  and  some  which 
are  parallel,  elongated,  and  slightly  triangular  in  form,  probably  the  tracks  of  a 
crustacean.  Another  piece  of  quartzite  of  a  greenish-grey  colour  shows  on  its 
surfEMse  the  first  and  third  of  these  markings.  But  the  most  curious  specimen  ia 
a  slab  about  11  x  5  inches  and  H  inch  thick  (with  a  smaller  fragment).  It 
is  a  darkish,  slightly  ferruginous  quartzite,  which  on  one  side  passes  quickly  into 
a  hard  greenish  argillite,  and  on  the  other  rises  into  a  number  of  mounds  about 
an  inch  in  diameter  and  rather  less  in  height,  having  usually  a  slight  indentation 
on  the  summit.  They  consist  of  quartzite  continuous  with  that  of  the  slab  below^ 
and  an  argillite  like  that  on  the  opposite  side  apparently  clings  to  their  bases  as 
if  they  rose  through  it.  Some  worm-burrows  seem  to  pass  along  this,  and  once  at 
least  over  one  of  them.  The  quartzite  is  found  under  the  microscope  to  be  com- 
posed of  quartz  grains  in  a  felspathic  matrix,  the  latter  being  now  replaced  by 
a  minute  somewhat  micaceous  secondary  product.  The  mounds  and  tubes  are 
mostly  covered  with  a  filmy  ferruginous  glaze.  At  first  sight  the  mounds  remind 
me  of  concretions  in  the  magnesian  limestone  of  Durham,  but  the  microscope 
reveals  nothing  in  favour  of  this  idea,  and  shows  the  material  to  be  continuous 
with  the  quartzite  of  the  slab.  The  mounds  then  most  probably  are  on  the  lower 
side  of  the  slab,  and  casts  of  pits  formed  in  the  mud,  very  likely  by  worms  retreat- 
ing into  it.  Worm-burrows  and  the  like  are  not  very  trustworthy  evidence  for  the 
date  of  a  rock,  but  I  should  think  these  specimens  indicate  some  part  of  the 
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Cambrian  system.  Several  of  the  limestones  have  a  general  resemblance  to  those 
brought  by  Mr.  Whymper  from  the  districts  on  either  side  of  the  Canada- Pacific 
Bailway. 


Before  the  reading  of  the  paper,  the  President  said :  It  is  scarcely  necessary  for 
me  to  introduce  Prof.  Norman  Collie  to  you,  because  he  is  an  old  friend,  and  we 
have  already,  within  the  last  three  or  four  years,  listened  to  two  very  interesting 
papers  from  him.  I  think  we  may  feel  sure  the  paper  he  is  about  to  read  this 
evening  will  be  equally  interesting. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 
Mr.  Stutfield  :  You  have  heard  from  Dr.  Collie  an  account  of  our  expedition, 
and  you  have  seen  on  the  screen  the  map  of  the  scene  of  our  travels  through  the 
Rockies.  Some  of  you  may  not  know  that  the  greater  part  of  the  country  covered 
by  that  map  was  a  blank  five  years  ago,  when  Dr.  Collie  and  Mr.  Baker  started.  A 
large  part  of  it  was  a  complete  blank,  for  the  great  Columbian  icefield  and  the 
lofty  peaks  surrounding  it  were  only  discovered  in  our  expedition  in  1898.  I 
think  you  will  therefore  agree  with  me  that  Dr.  Collie  has  made  a  considerable 
addition  to  our  stock  of  knowledge  of  this  little-known  part  of  the  Canadian 
Rockies.  I  say  little-known,  because  the  thing  that  struck  me  most  out  there  was 
the  ignorance  that  prevailed  concerning  the  mountains.  I  was  trying  to  get  some 
information  for  our  trip  in  1900,  but  the  information  I  obtained  amounted  to  abso- 
lutely nothing.  I  think  even  if  you  look  on  the  best  and  most  up-to-date  maps 
that  you  can  find  anywhere  nowadays  of  this  part  of  the  country,  you  will  find 
the  details  extremely  meagre,  and  such  details  as  there  are  are  very  largely 
wrong.  I  was  in  the  Society's  rooms  the  other  day,  and,  looking  at  one  map, 
I  saw  Mount  Hooker  marked  as  15,700  feet  (?) ;  I  turned  to  another,  and  there 
I  saw  our  friend  Mount  Murohison  marked  as  15,781  feet.  However,  with  regard 
to  these  heights  Dr.  Collie  has  pointed  out  that  we  also  made  mistakes,  and  I  am 
afraid  it  was  owing  to  my  mistake  in  1898,  owing  to  the  smoke  haze,  we  over- 
estimated the  height  of  some  of  the  moimtains ;  but  I  think  if  we  over-estimated 
them  then.  Dr.  Collie  has  under-estimated  them  now.  I  know  this  much,  that  the 
weather  was  exceptionally  fine  during  our  trip,  and  the  barometer  exceptionally 
high,  but  I  cannot  help  thinking  that  the  differences  of  reading  appear  too  great. 
The  difference  in  one  instance  between  the  reading  of  1897  and  that  of  last  summer 
amounted  to  about  900  feet,  and  that  seems  to  give  a  very  considerable  margin  for 
error.  In  the  mountains  the  atmospheric  conditions  vary  very  much.  Perhaps  I 
shall  be  on  surer  ground  if  I  say  a  word  about  the  Rockies  from  the  point  of  view 
of  an  Alpine  climber.  This  year  we  were  exceptionally  fortunate  in  the  weather, 
and  having  climbed  several  heights  we  were  able  to  see  the  mountains  to  the  best 
advantage,  and  to  form  a  pretty  fair  estimate  of  what  they  were  like.  I  think  it  may 
be  said  at  once  that,  though  they  are  very  fine,  they  are  not  equal  to  the  finest 
mountains  in  the  Alps,  that  is  to  say,  there  is  nothing  in  the  Rockies  quite  so 
stately  as  the  Matterhorn  or  the  Italian  side  of  Mont  Blanc :  and  also,  from  what 
Mr.  Buskin  would  call  the  greased-pole  point  of  view,  they  do  not  afford  such  fine 
climbing.  Our  climb  on  Mount  Forbes  was  distinctly  very  difficult  and  also  a  sensa- 
tional one ;  it  would  be  so  considered,  I  think,  in  the  Alps.  But  for  the  majority 
of  mountains  they  are  not  equal  to  the  Alps  in  that  respect,  but  in  other  respects 
the  Rockies  are  superior.  Those  vast  primeval  forests  with  their  wonderful  under- 
growth, with  the  magnificent  trees  and  the  tangled  ruins  of  trunks,  are  things 
which  you  cannot  find  in  Europe.  The  scenery  of  the  Rocky  mountains  is 
exceedingly  beautiful,  and  I  cannot  help  thinking  that  future  generations  will 
be  grateful  to  Dr.  Collie,  who  has  explored  that  great  mountain  system  where 
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three  immense  rivers  take  their  rise,  the  Columbia,  the  Athabasca,  and   the 
Saskatchewan. 

Prof.  BoNNEY :  I  am  sure  we  shall  all  feel  grateful  to  Dr.  Collie  for  baring 
introduced  us  to  a  strangely  be%utifal  country  which  seems  to  me  to  combine  the 
scenery  of  the  western  Oberland,  but  with  much  finer  glaciers,  with  the  pines  of 
the  Dolomites.  Surveying  work  such  as  he  has  been  doing  has  a  peculiar  value. 
My  own  experience  nearly  forty  years  ago,  in  parts  of  the  Alps  which  were  then 
imperfectly  mapped,  has  taught  me  the  value  of  panoramic  views.  It  is  surprimng 
how  much  information  you  can  then  bind  together,  and  how  many  illusions  are 
dissipated.  However,  I  will  not  detain  you  with  speaking  upon  those  matters, 
but  just  say  a  word  or  two  about  the  specimens  he  has  brought  back.  It  so 
happens  that  I  have  seen,  though  I  have  never  been  in  the  country,  a  good 
deal  of  the  rocks  from  the  mountains  on  both  sides,  and  especially  the  north  dde^  of 
the  Canadian  Pacific  Railway.  There  is  a  very  great  similarity  about  most  of 
them.  They  are  limestone,  and  are  curiously  destitute  of  fossils.  Mr.  Whymper 
found  one  place  only  which  yielded  many  foseils,  chiefly  trilobites,  which  were 
described  in  the  Geological  Magazine  by  Dr.  Henry  Woodward.  Dr.  Collie  has 
brought  back  but  very  few  fossils  indeed  from  the  north  side  of  the  Canadian 
Pacific ;  in  fact,  I  might  say  that  two  or  three  from  the  neighbourhood  of  Mount 
Noyes  are  aU,  and  thoee,  though  imperfectly  preserved,  are  not  improbably  of  a 
Lower  Carboniferous  age.  Bat  thoee  from  Desolation  valley,  on  the  south  aide,  are 
remarkable  and  very  di$cult  in  some  cases  to  determine.  There  are  a  number  of 
worm  burrows  which  agree  with  those  which  geologists  call  planolites,  and  perhaps 
it  is  safer  to  say  they  are  worm  burrows  and  nothing  else.  Besides  that,  thare  are 
some  curious  marks  which  I  think  most  probably  are  the  tracks  of  some  large  croa- 
tacean ;  and  there  are  also  some  mounds  like  half-apricots  which  are  dignified  some- 
times with  the  name  of  hilohit&y  which  leaves  you  about  as  forward  as  you  were 
before  it  Was  mentioned.  Most  likely  they  are  tracks  of  some  lowly  organiaed 
creatures.  And,  lastly,  there  are  those  extraordinary  hemispherical  mounds.  Among 
them  are  a  number  of  worm-tracks.  The  mounds  are  formed  of  the  very  hard  sand- 
stone which  is  called  quartzite.  So  far  as  I  can  make  out,  they  are  casts  of  jnts 
made  in  a  sort  of  clay.  I  think  it  probable  they  are  made  either  by  worms  or  by 
some  other  organismF,  for  I  recollect  to  have  seen  pits  something  like  them  on  the 
seashore.  They  are  certainly  the  strangest  things  I  have  ever  seen.  I  took  a 
specimen  to  the  British  Museum,  and  found  they  had  nothing  of  the  kind  in  the 
collection  there. 

The  President:  We  have  to  welcome  a  distinguished  member  of  the  Qeo- 
logical  Survey  of  Canada,  Mr.  Ami,  who,  I  believe,  came  to  this  country  purposely 
to  receive  a  medal  from  the  Geological  Society  in  recognition  of  his  geological 
work.    I  hope  Mr.  Ami  will  address  the  meeting. 

Mr.  Ami  :  I  must  say  I  did  not  expect  to  be  called  upon  to  say  anything  here 
to-uight,  but  it  would  be  very  ungracious  on  my  part  if  I  did  not  express  my 
gratitude  and  thanks  for  the  privilege  and  pleasure  I  have  had  in  listening  to  the 
admirable  lecture  given  by  Dr.  Collie,  and  also  for  the  pleasure  of  again  viewing 
those  magnificent  mountains  in  which  I  spent  a  summer  south  of  the  area  described 
by  Dr.  Collie.  These  mountains,  as  you  are  aware,  are  called  *' Rocky."  They 
are  rocky  from  the  base  to  the  summit.  They  are  to  the  east  of  the  great  Selkirk 
chain,  which,  if  possible,  surpasses  them.  There  is  here  certainly  very  fine 
scenery ;  not  only  in  the  trees  and  forests  are  there  great  sources  of  wealth,  but 
there  are  also  many  minerals.  Before  concluding  I  must  eay  it  has  been  a  great 
pleasure  to  me  to  see  those  specimens  brought  back  by  Dr.  Collie.  I  have  over  a 
thousand  specimens  from  the  regions  of  the  Eocky  mountains,  which  I  myself 
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collected  on  Mount  Stephen.  I  brought  back  probably  1500  apecimena.  The 
late  Dr.  George  Dawaon  alao  brought  back  an  intereating  aeriea  of  foaaila,  of  which 
we  hope  a  monograph  will  aoon  be  preaented  to  the  world. 

Colonel  Church  :  I  have  been  listening  to  the  very  intereating  lecture  of  Dr. 
Collie  from  perhapa  a  different  atandpoint  from  what  haa  been  expreaaed  by  the 
previoua  apeakers,  and  that  is  ita  enormoua  value  to  the  development  of  perhapa 
the  most  important  colony  of  Great  Britain.  Whenever  we  have  a  lecture  which  ia 
of  practical  importance  showing  the  value  of  our  geographical  e£forta  to  the  world, 
we  ahould  call  attention  to  it  especially.  If  we  look  at  the  Dominion  of  Canada, 
we  find  that  ita  communication  with  the  Atlantic  ocean  ia  very  difficult  for  at 
leaat  four  or  five  months  of  the  year  through  the  Gulf  of  Lawrence,  owing  to  the 
ice  and  the  foga  which  make  navigation  extremely  difficult.  On  the  weat  aide,  we 
have  a  rocky  mountain  range,  eaat  of  which  ia  perhaps  the  fioeat  wheat-field  in 
the  world.  If  that  wheat-region  bad  eaay  acceaa  to  the  Pacific  ooean,  it  might 
almost  aupply  the  Orient  with  ita  bread  atuffs,  but  unfortunately  there  comes 
thia  great  mountain  barrier  which  ia  the  prolongation  of  the  South  American 
Andean  system.  It  breaks  down  here  [indicating  on  map]  and  then  gradually 
rises  up  to  Mexico  about  7500  feet.  (I  am  stating  these  figures  from  memory,  so 
I  hope  you  will  excuse  me  if  I  make  a  mistake.)  Again  it  alopea  down  in  northern 
Mexico,  and,  entering  the  United  Statea,  we  find  the  aouthern  Pacific  crossing  the 
continent  at  an  elevation  of  5000  feet.  Then  we  move  north,  and  gradually  the 
mountains  rise  again  until  the  Union  Pacific  Railway  crosses  them  at  about  7000  feet 
elevation,  and  once  more  decreasing  In  altitude  towards  the  boundary -line  between 
Canada  and  the  United  States,  the  Northern  Pacific  Railway  and  the  Gh-eat  Northern 
croaa  them  at  about  5200  feet  elevation.  Then  up  go  the  mountaina  once  more, 
barring  the  development  of  Canada  from  the  Pacific  ocean  where  the  crossing  of  the 
Canadian  Pacific  is,  I  believe,  at  an  elevation  of  about  5300  feet  above  sea-level. 
Now,  the  district  explored  by  Dr.  Collie  is  one  of  the  first  importance.  I  did  not 
catch  from  him  the  elevation  of  the  Bush  River  pass. 

Dr.  CoLLiB :  7000  feet. 

Colonel  Cmubch  :  You  see,  therefore,  that  from  the  point  where  the  Canadian 
Pacific  crosses  the  mountains  they  rise  rapidly,  and  when  we  go  still  farther 
north,  we  reach  a  great  depression  in  the  Rocky  mountain  chain.  The  Peace 
river  cuts  through  it,  and  the  pass  is  about  2000  feet  elevation,  while  just  a  little 
to  the  south  is  Pine  River  pass,  2600  feet  elevation.  Again  the  mountaina  com- 
mence to  rise,  so  that  it  may  be  aaid  that  between  the  Kicking  Horse  paaa  and  the 
Yellow  Head  paas,  Canada  has  very  little  hope  of  reaching  the  Pacific  ocean  by 
any  route  useful  for  commercial  purposes.  So  that  Dr.  Collie  haa  preaented  to  na 
to-night,  as  well  aa  to  the  Dominion  of  Canada  and  the  British  Empire,  roost 
valuable  Information,  of  which  I  wish  I  could  speak  in  terms  that  would  make  it 
appreciated  in  a  geographical  aenae,  in  order  that  all  might  understand  that  the 
geography  we  learn  here  has  its  extremely  useful  side,  worth  a  great  deal  more 
perhaps  than  England  underatanda.  If  it  understood  it  better,  it  would  give  us  a 
geographical  building  adequate  to  our  requirementa.  However,  I  want  to  say  that 
through  this  Peace  River  pass  we  come  to  two  lakes  which  lay  practically  upon 
the  summit  of  the  Rocky  Mountain  range,  and  then  reach  the  Skeena  river,  by 
which  we  arrive  at  the  finest  port  of  the  Pacific  coaat  of  the  Dominion — Port 
Simpson.  Here  there  are  immense  coalfields.  I  am  only  stating  these  facts  to 
show  what  wealth  there  is  In  this  country  called  Canada,  which  for  so  many  years 
was  called  *'  our  lady  of  the  snows,'*  which,  by-the-by,  is  nothing  but  a  derivation 
from  the  name  of  an  old  Spanish  monastery.  The  wheat  belt  of  Canada  starts 
from  here,  runs  to  the  southern  end  of  James  bay,  thence  north-west  to  Great 
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Slave  lake,  and  then  towards  the  Rockies ;  but  west  of  Lake  Winnipeg  we  have 
abont  400,000  square  miles  of  as  fine  wheat  lands  as  there  are  in  the  world,  which 
giye  just  twice  the  crop  per  acre  of  the  lands  of  the  United  States,  and  when  I 
tell  you  the  wheat  crop  of  the  United  States  is  raised  on  100,000  square  miles 
of  land,  and  here  there  are  400,000  square  mile?,  you  may  well  understand  that 
Great  Britain  ought  to  get  her  bread  stuffs  from  her  own  territory  if  she  be  a 
wise  nation.  I  have  tried  to  give  yon  a  little  idea  of  the  practical  value  of  this 
splendid  paper  to  which  we  have  been  listening,  and  thank  you  very  much  for 
your  kind  attention. 

The  Pbesident  :  We  have  listened  to  a  most  interesting  paper,  and  also  to  a 
very  valuable  discussion.  I  think  we  must  all  feel  admiration  for  the  perseverance 
and  ability  with  which  Prof.  Norman  Ck>llie  has,  during  four  successive  expeditions, 
first  explored  this  very  difficult  mountain  region  from  a  geographical  point  of  view, 
and  then  has  filled  np  all  the  topographical  details  by  ascending  lofty  and  difl&cult 
mountain  peaks,  by  traversing;  very  dangerous  icefields,  and  by  discovering  at  least 
one  important  pass.  You  will,  I  feel  sure,  pass  the  vote  of  thanks  which  I  now 
propose  to  Prof.  Norman  CoUio,  by  acclamation. 


THE  BRAZEAU  ICE  FIELD. 

By  Prof.  A.  P.  COLEMAN,  Ph.D.,  Toronto  University. 

During  the  month  of  August  last  summer,  a  brief  trip  was  made  to  some 
hitherto  nnvisited  valleys  to  the  north-east  of  the  region  mapped  by 
Wilcox  *  and  Collie  f  in  the  Booky  Mountains,  and  about  50  miles  of 
new  trail  were  explored  and  mapped.  The  party  consisted  of  Mr.  L.  Q. 
Coleman,  his  wife,  Mr.  Proctor  Burwasb,  and  myself,  with  four  riding- 
ponies  and  as  many  for  packing.  As  on  former  journeys,  we  travelled 
without  guides  or  professional  packers.  Since  my  last  journey  in  1893 
all  the  expeditions  which  have  gone  into  the  Canadian  Eockies  have 
made  Laggan  their  starting-point,  but  we  followed  our  former  route,, 
starting  from  Morley  just  east  of  the  mountains,  and  making  use  of  the 
trail  made  by  the  Mountain  Stonies  in  their  northern  hunting  trips. 
The  route  is  longer,  but  the  trail  has  certain  advantages,  since  it  is 
well  beaten,  has  a  drier  climate  than  trails  nearer  the  watershed,  and 
presents  a  greater  variety  of  scenery,  including  bits  of  prairie  and  foot- 
hills, park-like  valleys  near  the  **  gaps "  in  the  mountains,  and  a 
gradually  increasing  boldness  of  the  mountain  forms  as  one  approaches 
the  heart  of  the  great  range. 

In  the  nine  years  since  we  had  used  the  trail  before  some  changea 
had  taken  place.  In  parts  it  had  grown  decidedly  longer  by  the  falling 
of  dead  trees,  which  the  Indian  philosophically  goes  round  instead  of 
using  his  dull  axe  upon  them.    A  marked  climatic  change  was  indicated 


•  *  The  Rockies  of  Canada.*    1900. 

t  Geographical  JouruaU  vol.  xvii.  p.  3J:J2. 


THE   BRAZKA.tr  ICB-FIXLD. 


504  THE  BRAZEAU  ICE-FIELD. 

by  the  muoh  more  powerful  cutting  of  the  streams,  which  had  often 
destroyed  the  old  trail,  and  had  even  chosen  new  channels  through  the 
woods,  undermining  the  trees  and  making  wild  confusion  of  their 
tangled  trunks.  For  several  years  the  rainfall  of  Alberta  has  been 
much  above  the  average,  setting  springs  and  streams  flowing  in  what 
were  formerly  dry  "coulees."  It  can  hardly  be  expected  that  this 
abundant  rainfall  will  be  permanent,  however.  Our  month  was 
marvellously  fine  for  the  mountains,  only  one  day  being  lost  by  rain, 
a  record  which  may  be  contrasted  with  Collie's  experience  of  continuous 
rain  on  the  Columbia  side  of  the  mountains  two  years  before. 

As  the  earlier  part  of  our  route  has  been  described  before,*  nothing 
further  need  be  said  of  it,  except  to  mention  the  unusual  height  of  the 
Saskatchewan  on  August  11,  when  we  crossed  it.  We  found  fifteen 
lodges  of  Stony  Indians  camped  on  the  Eootenay  plains  near  the  foot  of 
Sentinel  mountain,  but  on  the  wrong  side  of  the  great  river,  which  had 
not  yet  been  fordable.  As  we  passed  they  were  just  breaking  camp  in 
picturesque  confusion,  dogs  barking,  women  taking  down  the  canvas 
from  the  conical  frame  of  poles,  and  looking  up  piebald  or  bnckakin 
ponies  to  pack  their  household  gods  upon,  and  men  putting  their  saddles 
on  riding-ponies.  After  shaking  hands  with  my  old  friend  Jimmy 
Jacob,  we  secured  Sampson  Beaver  to  guide  us  over  the  ford,  his  sister, 
Becky,  a  bright-faced  girl  who  talked  some  English,  bestriding  her 
horse  and  coming  along  as  interpreter. 

The  river  can  only  be  forded  where  split  up  into  numerous  channels 
by  low  wooded  islands,  and  before  leading  us  over  Sampson  tried  the 
ford  himself,  partially  stripped  so  as  to  swim  with  his  horse  when  he 
lost  his  course  in  the  muddy  water.  He  was  a  very  lively  and  graceful 
bronze  statue  as  he  made  his  way  across,  but  quite  belied  his  name  as 
far  as  physique  was  concerned. 

Coming  back,  he  led  the  way,  and  our  band  followed  with  no  mishap, 
except  that  a  pack-pony,  edging  too  much  down-stream,  got  into  deep 
water  and  had  to  swim. 

Our  course  now  turned  up  Cataract  river,  following  a  poor  trail 
seldom  trodden  of  late  years,  scrambling  down  into  canyons  to  cross 
tributary  streams,  but  usually  keeping  on  the  rough  talus  slopes  of  the 
mountains,  or  along  moraines  hundreds  of  feet  above  the  boiling  river. 
The  fine  doublefold  of  Sentinel  mountain  stood  just  opposite  us,  and  on 
ahead  were  splendid  cathedral-shaped  mountains,  the  most  prominent  of 
which  we  named  Minster  mountain.  This  peak  is  well  seen  from  the 
prairie  land  of  the  Kootenay  plains. 

Instead  of  following  up  the  west  fork  of  Cataract  river  leading  to 
Cataract  pass,  we  took  the  north-west  one  through  a  wide  unexplored 
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valley,  mteDdinf^,  if  poasible,  to  follow  it  to  it«  head,  aod  then  seek  a 
new  paH8  to  the  Brazeau.  Bemnants  of  a  very  old  trail  ahowed  that  the 
valley  had  been  entered  by  lodians,  and  teepee  poles  rotting  on  the 
ground  at  two  points  where  there  was  some  grass  indicated  their  halting- 
places. 

The  trail  oan  be  followed  only  for  short  distances,  and  a  good  deal 
of  chopping  was  needed  to  open  a  way  for  ponies,  white  at  one  place  we 
had  to  lead  them  among  the  bonldera  along  the  edge  of  the  river,  here 
a  raging  torrent.  To  the  north-east  the  valley  was  walled  by  an  un- 
broken range  of  highly  tilted  mountains  like  a  steep  slate  roof;  bnt  to 
the  south-west  the  oathedral  type  prevailed  with  a  gentler  dip. 


For  10  miles  the  valley  is  straight,  following  the  strike  of  the 
mountains,  but  it  then  carves  to  the  west,  and  the  river  splits  into 
small  creeks.  Here  we  scrambled  up  a  steep-wooded  slope,  and  camped 
at  (200  feat,  not  far  below  timber-line.  On  the  brow  of  a  hill  over- 
looking the  valley  and  opening  ont  a  wide  mountain  view,  we  fonnd 
several  great  springs  gushing  out  and  forming  thiok  beds  of  travertine. 

Uy  brother  climbed  the  mountain  to  the  north-west,  finding  it  to  be 
<J000  feet  high,  naming  it  Hount  Frances ;  and  later  we  explored  the 
main  stream  in  the  valley,  following  it  up  through  a  chain  of  lakes,  the 
lowest  at  7000  feet  with  forest-covered  shores,  then  a  very  striking 
waterfall  and  a  lake  at  7500  feet,  completely  rook- enclosed,  and  fed  by 
streams  from  a  glacier  a  few  hundred  feet  higher.  Making  our  way 
aronnd  the  cirque-like  valley  over  very  rough  tains,  we  found  another 
lake  to  the  south-oast  just  above  tree-line,  the  most  striking  of  them  all, 
with  blue-green  water  and  a  cliff  1500  feet  high  on  oue  side.  The  lakes, 
though  only  three- quarl era  of  a  mile  long,  are  as  magnificent  in  their 
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way  fts  Lake  Ixmiae  near  Laggan.  All  but  the  lowest  one  oocopy  rodi- 
basins  hoUowed  by  small  glaciers  when  the  snow-line  was  lower  than 
now. 

Following  a  small  stream  north-west  from  the  camp  with  onr  ponies 
next  day,  we  soon  rose  above  timber-line  on  onr  way  to  the  lovrest  yoke 
of  the  mountain  wall  between  the  Cataract  valley  and  the  Brasean. 
Though  the  rough  small  stones,  unoovered  with  vegetation  for  the 
most  part,  annoyed  our  unshod  ponies,  we  presently  came  to  the  foot  of 
the  ridge,  and  then  scrambled  up  the  slaty  talus  slope  to  its  summit, 
where  we  had  to  decide  whether  to  risk  the  unknown  descent  to  the 
Brazeau  or  turn  back  the  way  we  had  come.  The  elevation  of  the 
yoke  is  8600  feet,  nearly  1000  feet  above  the  highest  paas  we  had 
crossed  with  ponies  hitherto,  and  there  was  no  sign  of  a  trail  suggesting 
that  Indians  had  gone  that  way  before. 

From  the  ridge  we  had  a  glorious  view  of  the  mountains  around^ 
most  of  them  from  9000  to  11,000  feet  high,  and  carrying  small  g^aoisfs; 
of  the  densely  wooded  valley  of  the  Brazeau,  which  flowed  about  2  miles 
off,  but  nearly  3000  feet  below ;  and  of  Brazeau  lake  and  the  great  glacier 
beyond  it  gleaming  in  the  distance,  the  goal  that  we  had  set  before 
ourselves  in  the  beginning. 

We  quickly  decided  to  risk  the  descent,  and  soon  our  ponies  were 
slipping  and  stumbling  down  the  steep  slope,  partly  over  soft  snow- 
fields,  but  often  over  loose  dSbria  which  rolled  and  slid  beneath  them, 
lieaching  the  valley  of  a  snow-fed  stream,  we  had  rather  better  going, 
until  this  cut  its  bed  down  into  a  canyon,  and  finally  plunged  over  a 
vertical  fall  of  100  feet  or  more.  After  trying  in  vain  to  pick  a  trail 
over  the  mountain,  we  at  last  led  our  tired  and  footsore  ponies  down 
the  bed  of  the  torrent,  almost  to  the  edge  of  the  fall,  and  then  made 
them  scramble  up  to  the  right,  where  a  small  shelf  gave  a  foothold  to  a 
few  trees.  From  this  it  was  easy  to  reach  the  forest  slope,  and  at» 
darkness  fell  we  pitched  our  camp  among  the  spruces,  glad  to  have 
conquered,  but  not  anxious  to  go  back  over  the  route  again. 

We  were  still  1500  feet  above  the  ford  of  the  Brazeau,  near  its  forks, 
but  two  hours  of  steep  descent  among  the  trees  brought  us  to  the  trail 
along  the  valley,  the  best  beaten  highway  since  leaviog  the  Saskatche- 
wan. Even  here  fallen  timber  gave  us  great  trouble,  but  at  last  we 
reached  the  ford  at  5830  feet,  and  turned  up  the  valley  of  the  north 
fork  of  the  Brazeau  to  the  lake  of  the  same  name.  The  trail  is  in  better 
condition  from  the  forks  to  the  lake,  and  for  5  miles  along  the  lake- 
shore  than  elsewhere ;  but  from  the  delta  of  the  north  fork  at  the  upper 
end  of  the  lake,  the  trail  is  faint  and  hard  to  follow.  Keeping  to  the 
left  side  of  the  valley,  we  came  to  a  full  stop  about  6  miles  up,  a  huge 
moraine  of  blocks  of  limestone  as  large  as  a  cottage  lying  right  across 
the  valley.  We  were  still  several  miles  from  the  glacier,  and  it  was 
necessary  to  get  nearer  it  if  possible. 
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At  last  ft  Tftgae  traok  was  found  among  the  boulders  leading  oTer 
the  moraine,  and  beyond  it  an  enchanting  little  valley  with  half  a  mile 
of  prairie  for  the  horses,  tbiok  groves  of  rather  stunted  spruces  for  fuel, 
and  as  a  water^npply  a  olear  stream  leaping  into  the  valley  in  a  lofty 
waterfall,  and  ending  in  a  pond  without  a  visible  outlet.  Doubtless 
the  pond  drains  through  the  moraine  to  the  river  below. 

Out  moraine  camp  was  at  about  7000  feet  in  what  was  probably  the 
andeDt  river-valley  before  the  moraine  orosBed  it.  Since  that  event 
the  river  has  broken  its  way  through,  and  out  an  almost  impassable 
eanyon  half  a  mile  to  the  south.  From  this  beautiful  oamp  we  bad  h 
broad  view  of  the  ice-field  4  miles  to  the  north-west,  and  laid  our  plauH 
for  an  attack  upon  it  next  day. 


We  were  rather  late  starting  in  the  morning,  having  lost  time  in 
improvising  alpenstocks  from  small  spruces  and  steel  nails,  so  that  by 
the  time  the  valley  bad  been  skirted  and  a  rooky  asoent  climbed  to  the 
edge  of  the  nearest  glacier  it  was  nine  o'clock,  and  the  sua  was  already 
strong.  On  our  way  we  passed  a  very  desolate  lake  half  a  mile  long. 
The  ice-field  is  broken  by  a  long  and  very  precipitous  mountain  ridge, 
the  foot  of  which  we  decided  to  follow  on  our  way  up.  The  going  was 
good  for  a  mile  on  the  bare  glacier  until  the  snow  was  reached,  when 
the  slope  became  steep,  and  the  soft  snow  made  very  heavy  walking. 
Tiring  of  this,  we  tried  the  mountain -side,  but,  afterwasting  some  time, 
found  it  im practicable,  and  returned  to  the  snow.  At  one  o'clock  we 
reached  the  top  of  the  ridge  which  nearly  outs  the  snow-field  in  two, 
and  found  ourselves  10,000  feet  above  sea-level.  The  highest  point  of 
the  mountain  rose  leas  than  a  mile  to  the  north-west,  but  in  very 
forbidding  cli&s,  bo  it  was  decided  to  attack  it  by  a  slope  of  snow  on 
the  south  side.    At  our  present  elevation  tho  snow  was  harder  than 
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before,  and  the  walking  was  fairly  good,  though  we  had  to  make  a 
circuit  round  some  large  crevasses.  Soon  the  slope  became  steeper,  so 
that  footholds  were  hard  to  make,  and  the  surface,  softened  in  the  snn, 
begun  to  slip  in  great  sheets  beneath  us,  threatening  to  sweep  hb  with 
it.  Halting  on  some  projecting  rocks  at  10,550  feet,  we  considered  the 
situation,  and  concluded  regretfully  that  further  climbing  was  too 
dangerous  to  be  risked.  A  clinometer  reading  from  our  earlier  halt 
makes  the  top  of  Brazeau  mountain,  as  it  may  be  called,  more  than 
11,000  feet,  so  that  we  were  still  several  hundred  feet  below  the  top 
when  we  turned  back. 

From  our  perch  on  the  rooks  there  was  a  magnificent  view  of  the 
central  Bookies,  including  the  Columbia  ice-field,  and  the  bearings  of  a 
number  of  points  were  taken ;  but  there  were  very  few  summits  rising 
prominently  above  the  rest,  and  we  could  not  be  sure  of  the  mountains 
marked  by  Collie  20  miles  to  the  south. 

Immediately  below  us  we  bad  the  Brazeau  snow-field,  8  miles  in 
length  and  4  in  breadth,  rising  into  two  white  mounds  towards  the 
south,  and  sinking  away  to  dirty  surfaces  of  ice  in  the  valleys  to  the 
east,  foUowed  by  muddy  torrents  forming  the  headwaters  of  Braeeati 
river.  Toward  the  north  there  was  a  profound  and  desolate  valley, 
whose  outlet  we  oould  not  see,  and  to  the  west  the  green  valley  of 
Poboktan  or  Owl  creek,  a  tributary  of  the  Sunwapta,  the  eastern  bmioh 
of  Athabasca  river.  The  Brazeau  snow-field  sends  most  of  its  drainage 
into  the  Saskatchewan  and  Hudson  bay,  but  part  into  the  Athabaaoa 
and  the  Arctic  ocean. 

The  mountains  toward  the  east  were  somewhat  lower  than  toward 
the  south  and  west,  but  almost  every  peak  in  sight  carried  snow-fields 
and  glaciers  ;  none  of  them,  however,  except  in  the  far  south,  as  large  as 
the  one  we  had  traversed. 

Glissading  on  the  steeper  slopes  and  wading  through  the  soft  snow  on 
gentler  parts,  we  made  haste  to  reach  camp  before  nightfall,  but  had  one 
mishap  before  leaving  the  snow-field.  I  was  in  the  lead,  following  our 
morning's  footprints  somewhat  carelessly,  when  I  plunged  through  the 
snow  into  a  wide  crevasse  which  we  had  crossed  on  the  snow-bridge 
going  up.  Fortunately,  my  alpenstock  crossed  the  chasm  as  I  feU, 
partly  supporting  me,  and  my  brother  and  Mr.  Burwash  tightened  the 
rope  and  quickly  helped  me  out  of  my  uncomfortable  position. 

After  more  than  eight  hours  on  the  snow,  we  were  glad  to  reach  the 
rocks  again  near  the  end  of  the  glaciers,  and,  passing  the  small  lake,  made 
our  way  to  camp  just  at  dusk,  where  a  splendid  dinner  of  mountain 
sheep  awaited  us. 

On  the  following  day  I  waded  several  of  the  glacial  streams  and 
climbed  to  the  lowest  col  towards  the  south-west,  so  as  to  complete  my 
map.  The  route  included  1^  mile  of  glacier  and  snow-field,  and  crossed 
a  small  nunatak,  evidently  not  long  free  from  nive,  but  lichens,  mosses. 
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phloxeg,  daisy^like  flowers,  and  a  yellow  oomposite  are  already  growing 
on  it.     The  col  is  at  9800  feet. 

All  the  glacial  toDgaee  allow  signs  of  reoeseion,  a  bare  inorainio  belt 
reaching  for  a  few  hundred  yards  below ;  and  the  tree-ooveied  moraine 
4  miles  away  near  our  camp  evidently  indioates  a  much  greater  develop- 
ment of  the  ioe  some  hundreds  or  thousands  of  years  ago. 

On  our  way  back  to  Uorley  we  followed  np  the  west  fork  of  Brazeau 
river  and  oroesed  Cataract  pass,  halting  for  a  day  to  climb  a  mountain 
near  the  head  of  the  pass,  so  as  to  complete  onr  map  of  the  region  to  the 
Dorth-west.  Onr  camp  was  at  abont  7000  feet,  and  the  mountain,  whose  top 
is  not  more  than  three-quarters  of  a  mile  away,  reaches  above  10,000  feet. 
Unfortunately,  an  impassable  cliff  met  us  at  9830  feet  on  the  west  Bide 


where  we  attacked  it,  and  we  were  obliged  to  content  ourselves  with  the 
view  up  and  down  the  paf  s  and  across  the  opposite  range  toward  the 
great  snow-fields  of  the  central  Rookies.  We  named  the  point  Mount 
Stewart,  after  oar  former  companion.  Prof.  L.  B.  Stewart,  who  had 
prepared  the  original  map  of  the  region. 

From  Uount  Stewart  we  made  a  start  for  home,  with  slow  travelling 
on  the  bad  trails  to  the  Eootenay  plains,  but  averaging  30  miles  a  day 
for  the  last  four  days,  onr  ponies  having  by  this  time  very  light 
packs. 

It  is  worthy  of  note  that  the  mountain  sheep,  which  have  been  little 
hunted  of  late  years  beyond  the  Saskatchewan,  are  becoming  numerous 
and  tame.  We  came  within  fifty  yards  of  an  old  ram  on  the  north-west 
fork  of  Cataract  river,  and  had  a  oloEe  view  of  a  flock  of  seven  on  our 
way  up  to  the  high  pass  toward  the  Brazean.  Another  flock  of  five 
ambled   away   from   us   soon   after   we  started  our   climb  of  Brazeau 
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mountain.     Their  khaki  is  splendid  protection  :on  rocky  monntain-Bide8» 
but  betrays  them  when  feeding  on  green  lower  slopes. 

In  closing  this  paper,  attention  should  be  called  to  a  statement  made 
by  Prof.  Collie  in  the  interesting  account  of  his  last  work  on  the 
Columbia  side  of  the  Kocky  mountains,  that  his  previous  explorations 
were  on  the  ecutem  side  of  the  Bockies.*  In  reality  his  excellent  map 
covers  only  the  central  ranges,  and  there  are  several  parallel  ranges  to 
the  north-east,  each  somewhat  lower  than  the  former  one,  until  the  last, 
rising  only  to  about  8000  feet,  presents  the  great  wall  of  rock  toward 
the  prairies  from  which  the  name  Rocky  mountains  was  derived. 
These  north>eastern  ranges  have  a  width  of  35  miles,  as  shown  in  the 
Brazeau  valley,  and  include  three  or  four  ranges  separated  by  lateral 
valleys  to  the  north-east  of  Brazeau  lake,  the  last  point  which  he  shows. 

It  is  worthy  of  mention  that  on  his  map,  as  well  as  on  the  map 
published  by  Wilcox  in  his  sumptuously  illustrated  '  Bockies  of 
Canada,'  through  some  oversight  no  credit  is  given  for  the  parts  taken 
from  the  map  prepared  by  3Ir.  L.  B.  Stewart  for  my  last  paper,t  though 
the  whole  of  the  region  around  Athabasca  pass.  Fortress  lake,  and  the 
Brazeau  and  Cataract  rivers  has  been  copied  from  it,  including  passes  and 
elevations.  It  is  due  to  3Ir.  Stewart  that  his  pioDeer  work  should  be 
recognized,  when  others  who  have  done  less  work  in  the  region  are 
referred  to  as  authorities. 

I  wish  to  say  a  word,  also,  in  regard  to  nomenclature.  The  Canadian 
Pacific  authorities  have  introduced  the  name  Wapta  for  the  Kicking 
Horse  river,  apparently  unaware  that  Wapta  is  simply  the  Stony  word 
for  '*  river"  in  general,  and  should  not  be  applied  specifically  to  one  of 
the  minor  rivers  of  the  region.  Collie  has  employed  the  name  also  for  an 
ice-field  near  the  source  of  one  fork  of  the  river.  Finally,  Wilcox  uses 
the  name  Whirlpool  river  for  the  Sun  wapta,  or  east  branch  of  the 
Athabasca.  As  the  same  name  has  long  bten  applied  to  a  tributary 
coming  into  the  Athabasca  from  the  Committee's  Punch-bowl  to  the 
south-west,  it  is  evident  that  the  new  use  of  the  name  can  only  make 
confusion. 


TRAVELS  ON  THE  BOUNDARIES  OF  BOLIVIA  AND 

ARGENTINA. 

By  Baron  ERLAND  NORDENSKIOLD. 

The  boundary  1  jctween  Bolivia  and  Argentina  is  remarkable  for  its  great 
diversity,  as  within  a  restricted  sphere  the  traveller  meets  with  vast 
tal>lelands,   snow-clad    fells,   wild    mountain   valleys   with    luxuriant 

*  (Geographical  Journal^  vol.  xvii.  p.  2.")2. 
t  Ibid.,  vol.  V.  No.  1. 


TRAVELS  ON  THE  BOUNDARIES  OF  BOLIVU  AND  ARGENTmA.        511 

primeval  forests,  enormoas  plains,  overgrown  with  brushwood,  etc. 
Thus  far  did  the  rule  of  the  Incas  formerly  extend  to  the  south-east.  On 
the  mountain  plateaus  lived  people  tributary  to  them,  while  independent 
tribes  inhabited  the  mountain  valleys  and  the  Chaco.  To  this  very  day 
various  Indian  races  live  there,  widely  differing  in  origin,  manners,  and 
customs. 

Varied  scenery,  innumerable  fossils  of  pleistocene  mammals,  memorials 
of  a  prehistoric  culture,  and  Indians — who  had  had  little  contact  with 
civilization — were  the  inducements  that  enticed  myself  and  companions 
to  start  for  the  spur  of  the  Andes  towards  ^'  El  gran  chaco."  There  were 
live  of  us — R.  E.  Fries,  botanist;  Count  Eric  von  Eosen,  ethnographer;  G. 
von  Hofsten,  ornithologist ;  myself,  zoologist ;  and  E.  Boman. 

These  parts  have  not  been  visited  by  many  investigators.  Those  of 
most  importance  are  Weddel,Crevaux,  Lorenz,  Hieronymus,  Brachebusch, 
Uhle,  and  Borelli.  Certain  portions  of  this  borderland,  even  if  well 
known  as  regards  geography,  are  in  other  respects  but  little  studied, 
the  least-known  regions  being  often  found  in  close  proximity  to 
civilization. 

On  March  25,  1901,  Fries  and  I  left  Stockholm;  von  Eosen  and  von 
Hofsten  not  starting  from  Sweden  till  August  15,  and  joining  us  at 
Salta  on  September  25.  Boman  was  a  member  of  the  expedition  from 
May  8,  1901,  till  February  16,  1902,  when  he  left  on  account  of 
ill  health. 

As  it  is  quite  unnecessary  to  encroach  on  the  space  of  this  journal  by 
any  description  of  our  voyage  out,  let  me  beg  the  reader  to  join  us  at 
Salta,  a  small  town  in  North  Argentina,  which  formed  the  basis  of  our 
excursions  on  the  boundary  betweea  Argentina  and  Bolivia. 

On  May  12  Fries,  Boman,  and  I  arrived  at  Salta,  chief  town  of 
province  of  same  name,  having  16,000  inhabitants.  We  at  once  began 
our  preparations,  engaging  servants,  procuring  mules,  provisions,  etc. 

This  having  been  duly  accomplished,  we  started  from  Salta  on  May 
23,  next  day  arriving  at  San  Pedro,  close  to  Esperanza  sugar  mills  in 
Jujuy  province,  whence  we  rode  towards  the  left  to  the  northern 
extremity  of  Sierra  Santa  Barbara,  which  ridge  here  forms  the  last  spur 
to  the  Chaco.  So  as  to  reach  the  sierra  from  San  Pedro,  we  were  forced 
to  cross  the  Eio  San  Francisco,  which  river,  not  very,  far  from  the 
northern  extremity  of  Sierra  Santa  Barbara,  unites  with  Eio  Bermejo 
and,  bearing  the  last-mentioned  name,  flows  on  to  Eio  Paraguay  and  the 
Atlantic.  To  the  west  of  Eio  San  Francisco  there  are  several  important 
places,  but  east  of  it  only  small  settlers'  huts  and  a  tract  that  to  my 
knowledge  has  hitherto  been  visited  by  no  other  scientist  than  Brache- 
busch, the  geologist,  who,  in  1886,  travelled  through  the  most  noi-thern 
parts  of  the  Argentine  Eepublic,  his  mission  being  to  study  the 
occunence  of  petroleum.  Our  knowledge  of  the  geography  and  geology 
of  these  regions  is  all  based  on  the  results  of  his  travels. 
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At  Quinta,  a  small  rancbo  in  the  primeyal  forest,  we  pitched  our 
camp,  and  our  scientific  investigations  were  carried  on  either  in  its 
proximity,  or  during  excursions  in  the  neighbourhood.  Near  Quinta 
there  are  several  hot  springs,  some  with  fresh,  others  with  salt 
water.  Some  3  miles  off,  or  rather  more,  there  is  Lagnna  de  la 
Brea,  a  small  lake  containing  water,  petroleum,  and  dissolved  salts, 
flowing  into  it  from  certain  springs.  Animal  life  in  the  hot  springs 
is  very  poor  in  species,  but  rich  in  individuals.  Water  of  a  tempera- 
ture of  close  upon  50°  C*  was  inhabited  by  a  small  crustacean,  an 
ostracode.  Some  of  the  hot  springs  at  Quinta  cause  the  formation  of  a 
lakelet,  the  water  of  which  is  saturated  with  salts.  Animal  life  in  the 
lakelet  is  far  richer  than  in  the  springs,  even  as  regards  species,  the 
number  of  individuals  beifig  very  large.  We  found  here  a  viviparous 
small  fish,  a  mollusc  (Hydrohia  sp.),  etc.  It  is  very  interesting  to  observe, 
in  such  a  salt  lakelet  as  this — which  also  has  a  supply  of  fresh,  pure 
water — some  forms  of  life  which  later  on,  in  the  struggle  for  existenoe» 
play  a  subordinate  part,  here,  thanks  to  their  being  inured  to  the  salts, 
developing  in  vast  masses  in  the  salt  water.  These  forms,  able  as  they  are 
to  exist  under  very  different  conditions  of  life,  and  proceeding  from  a 
large  number  of  species,  in  all  probability  would  continue  to  exist  even 
if  a  general  change  were  to  occur  of  those  conditions  common  to  animal 
life  in  fresh  and  salt  water. 

Laguna  de  la  Brea  is  devoid  of  macroscopic  animal  life.  Vegetable 
life  seems  to  be  limited  to  one  or  two  algas,  and  a  colony-forming 
bacterium.  Microscopic  animal  life  is  likewise  very  poor  here.  Fresh 
water  is  rich  in  individuals,  but  not  so  rich  in  species  as  in  Europe, 
probably  because  there  are  few  large  water-basins,  and  those  there  are 
offer  but  small  variation  of  the  outer  conditions  of  life,  thus  giving  little 
opportunity  for  the  development  of  new  species. 

Quinta,  as  previously  mentioned,  is  in  the  primeval  forest,  a  lofty 
wood  following  the  sierra,  while  at  some  distance  from  the  ridge,  the 
brushwood  begins,  the  forest  accompanying  the  more  stony  and  the 
brushwood  the  looser  ground.  In  the  forest  animal  life  is  not  so 
abundant  as  is  fondly  imagined  on  first  reaching  the  tropics.  We  were 
at  Quinta,  however,  during  the  dry  season,  when  everything  lies  dormant, 
and  the  anim(^ls  must  be  sought  for  in  their  hiding-places.  The  dry 
season  here  occurs  in  winter,  but  the  hibernation  of  lower  animal  life  is 
caused  by  the  drought,  and  not  by  the  relatively  cold  nights.  In  the 
damp  meadows  almost  exactly  the  same  abundant  animal  life  prevails  as 
during  the  rainy  season:  the  snails  here  do  not  creep  down  into  the  soil 
and  place  a  **  dry-eeason  lid  "  on  their  shells,  as  is  the  case  in  the  forest 
and  on  the  slopes. 

♦  At  this  temperature  there  are  numerous  ostracodes,  and  at  51°  C.  some  single 
individuals. 
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The  Creoles  had  spoken  to  us  of  old  dwelling-places,  so-oalled 
"antigales"  wbere  treasTire  had  vainly  been  sought.  We  made  as 
systematic  an  investigation  of  them  aa  theshoiinessofonr  stay  permitted, 
and  suoceeded  in  bringing  to  light  much  that  was  of  interest.     These 


dwelling-places  are  very  nnmerous,  and  some  seem  to  have  been  ot  im- 
portance. An  armadillo  {Das^pua  aexcincbit)  shows  the  scientist  where 
such  dwelling-places  have  formally  existeil,  as,  when  digging  its  hole, 
the  animal  throws  up  pieces  uf  pottery  embedded  in  the  soil.     Nothing 
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above  ground  now  testifies  to  where  the  villages  have  formerly  been 
situated,  except  possibly  the  remains  of  some  mound  or  other  in  the 
primeval  forest.  In  all  probability  the  culture  of  these  ancient  inhabi- 
tants was  pure  Cbacensic,  though  greatly  influenced  by  those  Calchaquis 
living  in  the  west.  The  most  interesting  discovery,  made  by  Boman, 
was  that  of  a  burial-place,  where,  above  the  skeleton  of  a  full-grown 
individual,  five  urns  containing  children's  skeletons  were  brought  to 
light.  One  of  these  urns  had  been  taken  out  before  our  arrival,  and  was 
then  in  the  hands  of  a  settler.  Some  of  the  urns  are  said  to  have  been 
broken  by  people  digging  for  treasure.  These  urns  are  ornamented  with 
fantastic  faces.  The  children's  skeletons  are  somewhat  burnt.  Among 
the  ornaments  are  some  specimens  of  a  sea-shell  (Oltva  sp.),  which  has 
probably  been  obtained  by  barter  from  some  tribes  living  in  the  west. 
It  was  a  very  usual  thing  with  the  Calchaquis  to  bury  children  in  urns; 
but  the  burial  urns  used  by  the  Calchaquis  are  different  to  those 
used  here  on  the  borders  of  the  Chaco.  Whereas  the  ornamentation  of 
the  Calchaquis  is  intricate,  with  fine,  beautifully  composed  animal 
figures,  here  we  found  a  plain,  purely  linear  ornamentation.  The 
Calchaquis  ornaments  are,  as  a  rule,  painted ;  while  these  are  simply  out 
in  the  vessels.  Another  burial-ground  was  also  examined,  and  there, 
among  other  things,  we  found  a  skeleton  with  a  pipe-like  object  in  its 
mouth.  On  closer  examination  this  proved  to  be  the  upper  part  of  a 
human  humerus,  from  which  the  spongy  tissue  had  been  extracted. 

Excavations  of  dwelling-places  resulted  in  much  that  was  of  interest, 
proving  that  the  art  of  modelling  occupied  a  rather  high  position.  As 
a  general  rule  animal  motives  have  been  chosen.  Ornaments  seem 
mostly  to  have  consisted  of  shells.  Objects  of  copper  are  very  rare. 
When  the  Spaniards  conquered  these  and  other  adjacent  tracts,  it  is 
probable  that  this  slight  culture — as  Lafone  Quevedo  supposes  to  have 
been  the  case  with  the  culture  of  the  powerful  Calchaquis — had  already 
reached  its  culmination,  and  was  on  the  wane.  The  dwelling-places  all 
lie  at  some  distance  from  water,  which  proves  either  that  the  streams 
have  changed  their  coarses,  or  that  the  rainfall  is  now  less.  Ten  Kate 
made  an  almost  similar  observation  in  the  Calchaquian  valleys. 

During  our  stay  at  Quinta,  Fries  and  Boman  undertook  a  long 
excursion  over  Sierra  Santa  Barbara ;  the  alpine  flora  and  various  regions 
of  vegetation  were  studied  by  our  botanist.  From  Quinta  we  started  for 
Esperanza,  and  after  some  delay  on  the  road  we  finally  arrived  there  on 
August  31.  By  far  the  larger  number  of  the  hands  at  this  large  sugar- 
mill  are  Indians,  Matacos,  and  Chiriguans.  They  come  from  Bolivia  and 
Chaco  in  search  of  food,  and  then  get  work.  Indians  are  not  bad  workers. 
This  contact  with  civilization,  however,  greatly  demoralizes  them;  they 
are  decimated  by  smallpox  and  a  kind  of  galloping  consumption.  The 
mill-owners  are  Englishmen — Leach  Brothers,  known  for  having 
descended  the  Bermejo  through  the  Chaco  to  Paraguay 
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After  a.  time  we  returned  to  Salta,  where  we  found  von  Boaen  and  von 
Hofstor.  Having  made  final  prepamtiona  with  regard  to  fittingont  the 
expedition,  we  left  Salta  for  Pana  de  Jnjuy.  We  choee  the  rente 
through  Quehrada  del  Toro,  and  not  only  in  the  Salta  valley,  but  also 
in  this  quebrada,  excavations  were  made.  These  qnebradas  leading  to 
the  tablelands  are  of  a  peculiar  character.  The  rich  vegetable  life  of 
the  lower  regions  reigns  part  of  the  way,  but  by  degrees  the  landscape 
becomes  monotonous,  colnmnar  cacti  being  seen  in  vast  numbers 

Our  second  headquarters  were  made  at  Moreno,  about  11,500  feet 
above  sea-level.  The  kind  of  rock  prevailing  round  our  camp  was 
qiiartzite  sandittone  containing  trilohite,  and  as  this  is  mach  compressed. 


good  fossils  are  rare.  The  vegetable  formation  is  a  "  puna,"  a  dry  high- 
lying  plain  with  low  bashes.  The  central  point  of  the  pnna  contains  t> 
large  salt  lake  or  salt  marsh,  the  shores  bearing  sparse  halophyte  vegeta- 
tion. Animal  life  is  very  deficient,  but  comparative  studies  of  the  forms 
found  here  and  those  occurring  in  the  valleys  and  the  Chaco  would 
doubtless  prove  of  interest.  High  fells  surround  this  elevated  tableland, 
the  highest  being  Nevado  de  C'haul,  about  20,000  feet.  The  mountain 
sh.pes  bear  numerous  cacti,  many  with  beantiful  flowers.  The  i-ainfall 
in  the  puna  is  very  alight,  the  puna  forming  a  cloeel  water-basin.  The 
streams  are  few  in  number  and  come  to  an  abrupt  termination.  Mnoh 
weathering  ia  apparent,  but  the  brooks  simply  cairy  down  to  the  plain 
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fine  silt  and  sand,  leaving  stones  and  gravel  in  the  vicinity  of  the 
mountain,  the  salina  only  receiving  the  salts  dissolved  in  the  water. 
There  are  large  fields  of  drift  sand.  The  plain  is  so  utterly  devoid  of 
large  stones  that,  on  seeing  a  stone  in  the  immediate  vicinity  of  the 
salina,  you  feel  convinced  that  it  is  a  stone  axe  or  remnant  thereof,  or 
that  very  near  there  is  the  site  of  a  dwelling,  and  that  the  stones  have 
been  brought  there  for  building  purposes.  The  central  portions  of  the 
salina  consist  of  common  salt,  while  the  outer,  at  any  rate  on  the  east 
side,  are  of  borax.  The  salt  crystallizes  into  visible  layers,  from  which 
the  Puna  Indians  hew  out  blocks  of  about  25  kilogs.  in  weight,  two  of 
these  forming  the  ordinary  burden  of  a  donkey.  These  Puna  Indians, 
the  descendants  of  the  ancient  Omaguacas,  then  take  the  salt  to  the 
valleys  for  sale.  In  prehistoric  times  salt-mining  must  have  been 
carried  on  here,  judging  from  the  large,  heavy,  broad-headed  stone  axes 
found  on  the  shores  of  the  salina.  Similar  stone  axes — judging  from 
what  Chantre  asserts — have  been  observed  in  salt-mines  in  Armenia,  as 
also  in  mineral  salt-mines  of  Austro-Hungary  (Much).  Borax  ooours  at 
times  in  streaks  in  the  soil,  but  the  really  lucrative  borax  orystallizes 
in  balls  of  irregular  size,  which  are  got  at  by  digging  and  collected  in 
sacks,  like  potatoes. 

Evidently  the  Puna  has  never  been  covered  by  ice,  as  no  moraines,  no 
erratics  whatsoever,  are  discoverable.  When  stones  do  intervene,  they 
are  invariably  traceable  to  the  brooks.  Glaciers  have  existed  in  the 
Cordillera  valleys  lower  down,  as  is  evident.  There  erratics  are  seen 
high  up  on  the  rocky  hills,  where  no  water  could  have  placed  them. 
Enormous  masses  of  material  are  found  here,  which,  totally  unsorted  as 
it  seems,  is  probably  of  glacial  origin.  Let  me  observe,  however,  that  so 
close  to  the  tropics  such  different  conditions  prevail  to  those  of  Europe 
that  an  unschooled  geologist  like  myself  cannot  perhaps  correctly  oom- 
prehend  those  formations  which  are  apparently  glacial.  Probably  a 
tract  free  from  ice  has  occurred  in  the  Puna  about  3500  metres  above 
sea-level,  surrounded  by  valleys  filled  with  glaciers. 

The  Puna  has  formerly  been  pretty  numerously  populated.  E.  von 
Rosen  examined  two  important  dwelling-places,  one  at  Casabindo,  the 
other  at  Ojo  de  Agua,  I  myself  making  collections  from  some  that  were 
smaller.  Casabindo  is  well  known  from  the  excavations  of  Max  Uhle ; 
also  Ambrosetti  and  Lehmann-Nitsche  has  described  a  lot  of  interesting 
things  at  this  place.  Contrary  to  what  holds  good  of  those  at  Quinta, 
these  dwelling-places  are  situated  on  those  few  streams  and  wells  which 
never  run  dry  the  whole  year,  never  in  the  proximity  of  those  that  are 
only  available  at  certain  times,  which  are  far  more  numerous.  This  fact 
is  a  proof  that  no  change  in  the  rainfall  has  taken  place  since  these 
spots  were  inhabited. 

Casabindo  has  formerly  been  a  very  important  place  or  town.  Long 
after  the  invasion  of  the  Spaniards  an  independent  Indian  culture  reigned 
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ill  titeae  traots.  In  a  grave  ia  a  grotto  we  disooTered  varioas  purely 
lodian  objects,  as  also  a  oow-hom.  Tlie  dwelliags  have  b«en  bnilt  on 
the  slope  of  the  moantain,  and  each  family  lias  had  their  bnrial-place 
close  to  their  hut,  generally  in  a  small  oare.  Vast  terraces  have  been 
formed  for  parposes  of  cultivation.  The  climate  of  the  Pana  being  very 
dry,  numerous  articles  of  wood  and  skin  have  been  preserrad  to  our  day. 
The  ceramic  art  has  not  reached  so  high  a  state  of  developmoDt  as  at 
-Quinta.  The  ornaments  are  few,  not  graven,  as  ia  the  ease  there,  but 
painted.  Many  articles  of  skin  and  wood  oBrtaioly  owe  their  origin  to  the 
valleys,  aod  have  probably  been  obtained  in  barter  for  onlioary  salt. 
The  Omagnacas  (Humahnacas)wereprobablyatribe8nbjeottotheliioas, 


but  do  not  seem  to  have  adopted  tlteir  high  degree  of  culture  to  any 
appreciable  extent.  Sea-shells  were  found  in  these  graves  also,  as  with  the 
Calohaqaia  (Moreno).  At  <!^asabindo  von  Rosen  obtained  a  large  number 
of  human  skulls,  most  of  them  artificially  compressed.  Children's  bonea 
in  perfectly  unadorned  urns  were  also  met  with  here. 

The  Puna  Indian  of  the  present  day  is  a  Cfaristiao,  but  retains  many 
heathen  customs.  He  has  a  cross  of  cautus  wood  on  the  loof-tree  of  his 
grey  stone  hnt,  but  outside  the  door  there  is  a  sacrificial  altar  to  the 
earth-goddess  Pachamama,  to  whom  he  constantly  makes  ofi'erings  and, 
in  his  heart  of  hearts,  considers  supreme.  They  now  possess  but  few 
olijects  of  their  own  original  manufacture,  but  the  stuffs  woven  by  them 
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are  of  patterns  with  composite  animal  designs  which  denote  an  indepen- 
dent culture  long  since  passed  away.  In  the  passes  large  cairns  are 
constantly  found,  and  every  Puna  Indian,  on  passing,  adds  a  stone  and  a 
coca  leaf,  so  that  neither  he  nor  his  beast  of  burden  may  tire  on  the  way. 
In  some  passes  there  are  small  squares  of  stone  erected,  into  which  the 
Indians  throw  their  coca  quids.  There  are  some  passes  which  they 
deem  it  impossible  to  traverse, in  safety  without  making  an  offering. 
I  once  tried  to  calculate  the  stones  in  such  a  heap,  and  found  there  were 
more  than  50,000.  Twigs  ornamented  with  red  tassels  are  also  stuck 
into  these  heaps  of  stones,  and  domestic  animals  are  adorned  with  similar 
twigs  in  honour  of  Pachamama.  Evil  places  exist,  and  no  Puna  Indian 
ventures  there,  grottoes  and  high  mountain-tops  being  reckoned  aa 
such.  The  grottoes  at  Quatohichocana  have  been  in  sach  bad  repute 
that  a  priest  had  to  come  and  exorcise  the  evil  spirits.  Sleeping  in  the- 
vicinity  of  the  Pachamama  stones  is  considered  dangerous,  as  spirits 
reign  supreme  at  night. 

At  a  place  called  Organoyo,  von  Hofsten  ascended  a  mountain  in 
spite  of  protests  from  the  Indians.  As  he  placed  his  foot  on  the  topmost 
peak  of  this  mountain,  one  of  our  mules  fell  into  an  abyss  and  perished. 
However,  it  is  not  always  Pachamama  that  is  the  avenging  goddess.  In 
the  slopes  round  Tarija  {vide  coming  pages)  it  sometimes  happens  that 
some  one  faUs  over  a  precipice ;  the  Indians  then  declare  that  this  is  the 
work  of  evil  spirits,  and  verily  they  must  be  numerous,  since  every  pre- 
cipice ha£  its  own  special  presiding  spirit. 

Many  peculiar  customs  obtain  with  respect  to  the  harvest.  In 
Tarija,  for  instance,  where  the  population,  though  somewhat  mixed,  ia 
closely  allied  to  the  Puna  Indians,  when  harvesting  begins,  a  cross  is 
set  up  in  the  maize-fields,  and  on  it  all  maize-spadices  growing  as  twins 
are  hung.  These  are  called  Paohamamas,  and  bring  good  harvests.  Th& 
Puna  Indians  are  industrious,  though  dull  witted,  unreliable,  unex- 
pressibly  dirty,  and  never  take  a  bath. 

Numerous  excursions  were  made  from  Moreno  to  most  parts  of  the 
Puna.  Nevado  de  Chani  (20,000  feet)  was  climbed  by  von  Eosen,  Fries, 
and  von  Hofsten.  They  reached  the  summit,  and  there  found  the 
remains  of  two  altars  or  something  similar,  round  which  there  were 
some  pieces  of  earthenware,  a  bead  of  blue-green  mineral,  and — on  and 
around  the  altar — a  supply  of  cactus  wood,  etc.  The  so-called  altara 
were  built  square,  one  side  being  open,  and  placed  sideways  with 
regard  to  their  mutual  position,  thus  not  directed  towards  any  special- 
point  of  the  compass.  On  one  of  the  fragments  of  pottery  a  wedge- 
shaped  ornament  was  painted.  Similar  patterns  had  been  observed  by 
von  Bosen  on  pottery  from  Ojo  de  Agua,  as  j)reviou8ly  stated,  a  lai^e 
pre-Columbian  dwelling-place  at  Quebrada  del  Toro.  Beads  of  a  similar 
kind  are  invariably  found  in  all  places  and  burial-grounds.  The  wood 
lay  both  inside  and  piled  round  the  walls,  and — probably  owing  to  the 
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air  at  thii  elevation  being  peculiarly  free  from  bacteria— it  was  io  a 
very  good  state  of  preservation.  Evidently  this  had  been  an  ancient 
place  for  aaorifioe  or  signalling,  prior  to  the  invasion  of  the  Spaniards. 
At  the  top,  consisting  of  granite.  Fries  collected  lichens.*  The  flora  was 
poor  above  the  snow-line,  which  was  at  about  18,400  feet.  A  bntterfly 
was  found  on  the  anow.  Another  excursion  undertaken  by  Fries,  von 
IIofstoD,  and  Boman  was  pushed  as  far  west  ax  Puna  de  Atacama. 

On  November  25,  for  purpose  of  equipment,  von  Boseo,  Boman,  and  I 


retnmed  to  Salta  through  Quebrada  de  Pnmamarca,  We  left  Salta  od 
December  18,  Boman  going  vid  (Juebradade  Pumamarca  so  as  to  join 
Fries  and  von  Hofsten  in  Moreno,  while  von  Bosen  and  the  author  of 
these  lines  travelled  throngh  Qusbrada  de  Humahuaca.  At  an  Indian 
hut  we  tried  to  induce  an  old  woman  to  sell  us  a  "  piedra  del  raye,"  or 
thunderstone.     It  surprised  me  that  the  Indians  of  the  Puna  did  not 


'  Tlie  ipot  reached  bj  \ 
the  moDDtaia,  lies  north-wa 


n  Boeen,  and  whicli  vitM  Ihca  deemed  the  bigheit  peak  or 
,  of  real  lummit,  where  the  mineral  ia  qautziteaaDdatono. 
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regard  the  arrow-head^  as  supernataral,  bnt  simply  considered  them  as 
derived  from  the  ancients,  their  forefathers.  That  which  the  Indians 
call  thunderstone  consists  of  pieces  of  red  hematite.  They  are  met  with 
in  the  old  dwelling-places,  and  the  belief  in  their  having  come  with 
thunder  is  prevalent  among  all  the  Indian  tribes  in  these  parts,  as  also 
among  the  Creoles.  Probably  this  idea  has  originated  from  meteor 
stones  having  been  observed  to  fall  at  one  time  or  other,  and  therefore  it 
has  been  sapposed  that  all  stones  with  the  habitns  of  meteor  stones  have 
a  similar  origin.  The  old  woman  refused  to  sell  her  thunderstone, 
declaring  that  she  pulverized  it  and  used  it  as  a  remedy  for  rheumatism. 

At  CangrejiUos,  near  the  Bolivian  frontier,  we  all  met  and  started 
for  Bolivia,  arriving  on  January  8,  1902,  at  Tarija,  camping  in  the 
vicinity  of  the  town.  The  valley  of  Tarija,  famous  for  its  fossils  of 
pleistocene  mammals,  is  about  6200  feet  above  sea-level,  the  surround- 
ing mountains  being  some  10,000  to  13,000  feet  in  height.  The  trees  are 
mostly  mimosas,  though,  in  damper  places,  other  kinds  of  trees  occur, 
cacti  being  very  numerous. 

As  previously  stated,  Tarija  is  famous  for  its  fossil  mammals. 
Weddel  was  the  first  to  make  collections,  when,  in  the  capacity  of 
botanist,  he  visited  this  valley  in  1875.  He  obtained  a  vast  number  of 
fossils,  and,  after  unheard-of  difficulties,  succeeded  in  transporting  them 
to  Paris,  where  they  now  are,  having  been  duly  classified  and  described 
by  Gervais.  An  essential  part  of  the  material  which  formed  the  basis 
of  Burmeister*8  paltBontological  works  was  also  derived  from  this 
region. 

The  soil  of  the  Tarija  valley  consists  of  fine  dust,  with  belts  of  sand 
and  gravel.  Water  has  intersected  the  valley  in  all  directions,  forming 
the  most  fantastic  landscape,  with  rifts  and  labyrinths.  In  the  upper 
strata  of  the  soil,  the  water  has  in  many  places  brought  fossils  to  light. 
Our  work  here  was  crowned  with  success,  as  we  obtained  skulls  and 
nkeletons  of  various  forms,  especially  of  Mastodon  andium  Equus 
curvidens,  and  of  some  giant  edentates — Megatherium  americanum,  Mylodon 
rohustuSf  Lestodon  armatuSf  Qlyptodon  clavipes,  and  Scelidotherium  capellint. 
Good  material  for  studies  on  the  individual  and  sex  variation  of  the 
Mastodon  andium  was  obtained,  as  also  of  Equus  curvidens.  These  forms 
are  especially  interesting,  since  they  emigrated  to  South  America  at  a 
rather  late  period,  and  it  is  possible  to  follow  a  parallel  in  development 
and  obtain  material  for  comparison  with  contemporary  or  almost  con- 
temporaneous forms  in  North  America  and  Europe.  Besides  the  fossils 
already  mentioned,  wc  came  across  parts  of  the  skeletons  of  Hippidium 
principalcy  Eutattis  sp.,  Dasypus  sp.,  Auchenia  sp.,  Macrauchenia  patagcnica, 
Machserodua  nseogeuSy  etc. 

In  Tarija  man  has  evidently  not  beou  contemporaneous  with  the 
mastodon  and  other  gigantic  animals.  When  factors  of  species  and 
bones  of  fossil  mammals  are  met  with  together   in    these   regions,    a 
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8eooii<lary  admiztnre  ia  alvftya  traoeable.  Thie  is  what  hu  oocmTed  in 
the  grottoBB  of  Ultima  Esperanza  in  Patagonia,  bnt,  ourionBly  enough, 
those  that  examined  this  grotto  after  my  inveBtigatioDB  have  failed  to 
oomprehend  this  fact.  Daring  the  time  of  the  Incaa,  a  very  high  d^ree 
of  culture  obtained  at  this  place.  Yod  Rosen  sncceeded  in  making  very 
good  finds  at  the  dwelling-placeF,  more  especially  of  arrow-points 
of  chaloedon  and  obsidian,  as  also  of  spindle  discB  and  animal  figores  cat 
ID  potstone.     Objeota  of  copper  or   copper    admistniee   were  cunimon. 


having  probably  a  purely  Incan  origin.  Ornaments,  amulets,  beadf,  etc.. 
were  of  stone,  whereas  at  Quinta  they  were  of  shell,  as  now  used  by  the 
Cbaoo  tribes. 

On  February  24, 1902,  we  left  Tarija  for  the  Bolivian  Chaco,  the  route 
lying  across  the  fells ;  vegetation  was  very  varied,  the  moat  glorious 
]>riaieval  forests  and  sombre  highland  fells  being  traversed.  In  these 
mountain  valleys  we  learnt  to  know  the  Ohirigaan  Indians,  As  is 
well  known,  they  speak  Goarani,  and  come  originally  from  the  east. 
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The  Puna  Indians  have  formerly  spoken  Qaichna.  These  Chiri^uans 
live  in  nioe  little  hnts,  whioh  they  keep  beautifully  olean  and  tidy.  They 
bathe  and  wash  constantly ;  sowing  a  little  maize,  which  forms  their 
chief  food,  and  drinking  inordinately  of  chioha,  an  intoxicant  prepared 
in  a  disgusting  way  from  maiza  The  Chiriguan  bores  his  nether  lip, 
wearing  between  it  and  his  chin  a  button  *'  tembeta,"  set  with  small 
beads  out  out  of  stone.  Boys  begin  wearing  these  when  arrived  at  the 
age  of  puberty ;  at  first  they  have  only  a  small  plug  of  wood,  which 
most  of  them  afterwards  exchange  for  a  metal  button.  Their  sole  inde- 
pendent art  is  limited  to  pottery.  The  pots  are  adorned  with  rather 
pretty  ornaments  of  curved  lines,  which,  however,  do  not  offer  much 
variation.  They  bury  their  dead  in  giant  pots,  as  is  usual  with  the 
Guarani  people.  These  pots  they  bury  in  a  corner  of  the  rancho,  which — 
at  any  rate,  on  the  death  of  the  master  of  the  house — is  set  on  fire.  This 
manner  of  burial  will,  of  course,  soon  disappear.  I  have  myself  dug  up 
a  double  pot  containing  a  skeleton,  which  it  was  stated  had  been  buried 
in  1899.  It  cannot  have  been  much  longer  ago,  since  in  the  spring  of 
1902  there  was  a  perceptible  smelL  These  Indians  generally  live  as 
monogamists,  though  the  chiefs,  at  any  rate,  take  a  new  wife  when  the 
first  loses  the  charms  of  youth.  They  are  said  to  believe  in  a  life  here- 
after— in  fact,  a  very  jolly  life,  with  plenty  of  drink  and  women  galore. 

On  March  13  we  arrived  at  the  Aguayrenda  mission  station,  and  on  the 
15th  instant  set  up  our  camp  at  Tatarenda.  This  place  is  within  a  woody 
region  forming  a  transition  from  the  damp  highland  forest  and  the  dry 
wood  of  the  Ghaoo.  The  rainy  season  was  now  almost  at  an  end,  both 
animal  and  vegetable  life  being  most  abundant.  At  Tatarenda  I  made 
several  experiments  with  luminous  insects.  They  are  very  numerous 
hereabouts,  and  show  great  divergence  in  luminosity.  For  instance, 
there  was  an  elateride  caterpillar  (previously  observed  by  Holmberg  in 
north-eastern  Argentina),  the  head  emitting  a  red  light,  while  each 
segment  was  provided  with  two  spots  which,  like  the  final  segment, 
emitted  a  green  light.  The  red  glow  was  constant,  the  green  interrupted 
at  intervals.  What  possible  advantage  could  be  derived  by  the  cater- 
pillars from  this  light?  They  have  no  gain  in  enticing  other  indi- 
viduals to  their  side  ;  nor  can  the  purpose  be  that  of  frightening  their 
enemies,  as  the  light  would  not  then  Le  extinguished  so  soon  as  the 
caterpillar  is  disturbed. 

Not  far  from  our  camp,  a  tribe  of  itinerant  Chorote  Indicms  had 
encamped  on  the  borders  of  a  palm  wood.  We,  and  more  especially  von 
Kosen,  soon  became  good  friends.  They  came  to  our  camp,  brought  all 
sorts  of  animals  for  our  collections,  offered  us  their  ornaments,  etc.  It 
is  wonderful  how  well  these  Indians  are  acquainted  with  their  primeval 
forest,  with  its  innumerable  insects.  I  wished  to  get  several  specimens 
of  a  luminous  elateride  caterpillar  whose  manner  of  glowing  was  inte- 
resting, evening  after  evening  searching  for  it,  but  in  vain.     Finally,  I 
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showed  a  oouple  of  Indians  the  larvas,  and  after  a  short  time  thej  oame 
back  with  many  specimens.  I  did  exactly  the  same  at  Qainta,  so  as  to 
obtain  a  fly-caterpillar,  some  Mataco  Indians  being  my  helpers  there. 

The  Chorotes  are  a  very  primitive  race  living  on  the  south  side  of 
Rio  Pilcomayo,  like  other  itinerant  Indians  of  the  Ghaco,  subsisting  on 
fish  and  wild  fruit.  Their  huts  are  small,  round,  and  thatched  with 
palm  leaves,  the  domestic  utensils  consisting  of  a  few  coarse  earthen- 
ware pots  and  mussel-shells.  They  weave  cloth  of  the  bast  of  a  bromelia, 
the  so-called  Ghaguar  {Bromelia  aerra);  adorn  themselves  with  conch 
shells,  beads,  and  feathers,  and  wear  large  pieces  of  wood  set  in  their 
ears.  They  obtain  fire  with  wooden  sticks.  Their  weapons  are 
bows  and  arrows.  The  arrow-heads  are  of  hard  wood,  beiog  frequently 
barbed.  Though  the  Ghiriguans  in  the  mountain  valleys  have  access 
to  stone,  which  is  not  the  case  with  these  Indians  of  Ghaco,  their  arrow- 
heads are  of  wood.  In  the  pre-Columbian  dwelling-places  at  Qainta,  on 
the  borders  of  the  Argentine  Ghaco,  you  never  find  an  arrow-head  or 
even  a  stone  which  seems  to  have  been  used  as  such,  whereas  in  the 
Puna  and  in  Tarija,  von  Bosen  collected  several  thousand  stone  arrow- 
heads and,  at  the  dwelliDg-place:*,  the  ground  was  strewn  with  chips, 
which  were  evidently  caused  by  their  manufacture;  Probably  the  pre- 
historic Indians  at  Quinta  had  arrow-heads  of  wood. 

At  Tatarenda  I  made  various  experiments  with  a  myriapod  develop- 
ing cyanogen.  These  insects  are  already  known  to  entomologists.  The 
gas  produced  by  a  few  specimens  of  this  myriapod  killed  a  frog  in  little 
more  than  ten  minutes,  insects  dying  in  far  less  time. 

From  Tatarenda  we  rode  on  to  Crevaux,  on  the  Rio  Pilcomayo.  The 
Bolivian  Gk)vernment  placed  an  officer  and  eight  men  at  our  disposal  for 
this  excursion,  of  which  force,  however,  we  only  partly  availed  ourselves. 
The  road  from  Tatarenda  to  Grevaux  takes  two  days  and  a  half,  and 
runs  through  thickets.  The  Bolivian  Government  has  built  a  small 
fort  at  Grevaux,  and  stationed  a  slight  force  there  as  protection  to  the 
settlers  against  the  Indians.  The  vegetation  around  Grevaux  consists 
of  a  dry  thicket  without  any  other  vegetation  beneath  it,  a  wood  in 
which  it  is  fatal  to  lose  one's  way,  since  it  is  very  difficult  to  penetrate, 
and  there  is  no  water,  even  a  few  days  after  a  rainfall.  The  ground 
consists  of  fine  dust,  and  at  ([Grevaux  there  is  not  a  stone  or  a  graih  of 
sand. 

The  most  important  rivers  flowing  into  the  Ghaco  are  the  Pilcomayo 
and  the  Bermejo,  which,  though  greatly  reduced  in  size,  reach  the  Rio 
Paraguay.  Other  streams  and  rivers  lose  themselves  in  the  Ghaco. 
Close  to  the  mountains,  they  deposit  stones  and  gravel,  and  simply 
carry  fine  silt  out  into  the  Ghaco.  A  river  like  the  Pilcomayo  has  no 
determined  course,  but  in  the  Ghaco  divides  and  distributes  itself  in 
tiwamps  at  random.  During  the  rainy  period  these  rivers,  having  an 
abundance  of  water,  deposit  vast  masses  of  sludge ;   duriog  the  dry 
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season,  the  quantity  of  water  being  greatly  rednoed,  the  sludge* 
deposited  by  the  river  turns  into  dust,  which,  blown  about  by  the  wind,, 
is  spread  far  and  wide. 

The  loose  soil  of  the  Chaoo  seems  to  me,  as  previously  stated,  to  be^ 
formed  of  sludge  deposited  by  the  rivers  and  afterwards  transported  by 
the  wind.  It  is  soaroely  probable  that  sediments  carried  through  the 
air  from  distant  parts  should  form  any  considerable  portion  of  these 
depoeits.  Sections  made  through  the  earth  strata  of  the  Chaco  prove  it 
to  be  loose,  characteristic,  unsifted,  porous  dust,  full  of  the  shells  of 
numerous  land-molluscs. 

In  order  to  comprehend  how  enormous  masses  of  sludge  can  be 
carried  along  by  the  rivers,  we  must  duly  consider  the  rainfalL  Where- 
as i];k  the  north  of  Europe  it  is  only  during  spring  that  the  streams- 
transport  any  large  mass  of  solid  material,  the  rivers  of  South  America 
are  thick  with  sludge  during  the  entire  period  of  the  rainy  season.. 
Storms  are  also  fjar  more  violent  in  these  regions  than  in  the  north  of 
Europe.  On  the  route  to  Quinta  from  Salts,  the  Kio  San  Francisco  is 
crossed.  I  have  traversed  it  when  there  was  but  little  water;  this- 
same  river,  however,  annually  claims  some  victim  among  those  who 
ford  it  at  flood-tide.  A  rider,  wishing  to  cross  the  river  after  rain,, 
perished  in  the  attempt,  and  all  that  was  ever  found  of  horse,  rider,  or 
saddle  was  a  saddle-bag,  everything  else  had  completely  vanished^ 
The  great  difference  in  elevation  also  favours  this  accumulation  of  silt 
in  the  Chaoo.  The  rivers  come  from  a  height  of  several  thousand  feet,, 
with  an  exceedingly  abrupt  fall  into  the  Chaco,  where  the  further  flow 
has  a  very  slight  descent. 

At  Crevaux  we  bad  some  contact  with  the  Tobas  and  Matacoa 
(Notenes) — tribes  whose  manner  of  life  and  belongings  resemble  those 
of  the  Chorotes,  who  are,  however,  more  given  to  gaudy  trinkets  than 
the  Matacos,  though  far  more  cleanly  and  of  brighter  disposition. 

With  our  excursion  to  Crevaux  the  programme  laid  down  for  the- 
expedition  was  finally  accompliBhed.  From  Crevaux  we  wended  our 
way  back  to  Tatarenda,  and  followed  the  spur  of  the  Cordilleras  as  far 
as  Bermejo.  On  approaching  the  sierra  the  route  lies  through  high- 
stemmed  primeval  forests;  farther  on  the  low  thickset  dry  wood  appears- 
that  is  typical  of  the  Chaco.  During  our  march  we  obtained  some 
Indian  skeletons.  On  May  13  we  reached  the  Esperanza  sugar  miUs, 
arriving  at  Salta  on  May  17,  whence  we  returned  via  Buenos  Ayres  to* 
Sweden,  where  we  landed  on  June  27,  1902. 

Briefly  stated,  the  chief  results  of  the  expedition  were  as  follows : — 

Collections  of  fossil  mammals  from  Tarija. 

Botanical,  as  also  zoological  btudies  and  collections  made  in  a  district 
of  very  varied  nature,  collections  which  we  trust  will  be  of  use,  not  only 
for  purely  systematic  studies,  but  also  those  in  phytogeography  and 
zoogeography. 
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Ethnographios  from  the  following  Indian  tribes  :  Omaguacas,  Chiii- 
guanos,  MataooB,  Ghorotes,  and  Tobas. 

The  discovery  on  the  borders  of  the  Chaco  of  dwellings  and  bnrial- 
plaoes  belonging  to  a  pre-Columbian  culture,  which,  even  if  not  of  very 
great  importance,  is  of  interest,  since  it  appears  distinct  from  any 
previously  known  from  these  regions;  showing,  moreover,  many 
individaal  peculiarities,  evidently  derived  from  inhabitants  of  the 
plains. 

Excavations  of  ancient  dwelling-places  at  Puna  de  Jujuy  and  the 
Tarija  valley,  and  studies  connected  therewith  as  regards  the  limits  of 
the  power  of  the  Incas  towards  the  south-east. 

A  collection  of  skulls  and  skeletons  both  from  a  period  of  culture 
long  since  past,  as  also  from  living  Indian  tribes.  This  should  provide 
material  for  comparative  studies  of  scientific  interest. 

Furthermore,  let  me  mention  the  indigitation  of  pre-Columbian  salt- 
mining  in  8alina  grande  in  Puna  de  Jujuy,  an  industry  which  has 
probably  been  an  important  factor  in  the  trading  between  the  various 
peoples. 

Finally,  as  a  curiosity,  there  is  the  pre-Columbian  place  of  sacrifice, 
or  signalling  station,  on  the  summit  of  Nevado  de  Ghttui,  20,000  feet 
above  sea-level. 
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By  HUGH  ROBERT  MILL,  D.Sc,  LL.D. 

Antarctica  is  the  hypothetical  Antarctic  continent,  and  Mr.  Balch  seems 
to  have  set  out  in  his  task  of  discovering  its  discoverer  with  the  determi- 
nation that  this  discoverer  must  be  an  American.  The  motive  is  patriotic 
rather  than  scientific,  and  the  work  altogether  savours  of  special 
pleading,  in  the  course  of  which  the  evidence  is  not  always  quite 
fairly  interpreted,  and  is  sometimes  not  clearly  understood.  Apart 
altogether  from  motive  and  interpretation,  the  work  which  has  gone  to 
the  making  of  this  book  has  distinct  value  as  a  piece  of  bibliographical 
research,  and  the  book  reflects  the  greatest  credit  on  the  enthusiasm  and 
perseverance  of  the  author.  In  noticing  his  arguments,  we  wish  at  the 
outset  to  make  it  clear  that  we  cannot  allow  the  first  premise,  viz.  that 
the  existence  of  the  Antarctic  continent  as  a  geographical  unit  has  been 
demonstrated,  and  therefore  we  think  that  the  claims  of  people  of  any 
nationality  are  at  present  of  minor-  importance. 


♦  '  Antarctica/     By  Edwin  Swift  Balch.      Philadelphia  :  Press  of  Allen,  Lane  & 
Scott.    1902. 
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We  do  not  oonsider  that  the  magnifioent  demonstration  afforded 
by  Cook  and  Bellingshausen  that  the  fabled  Antarctic  continent  was 
a  myth  was  less  brilliant  as  a  geographical  achievement  than  if 
one  or  other  of  them  had  proved  that  continental  land  lay  within  the 
Antarctic  circle.  Since  Bellingshansen  was  unquestionably  the  first 
navigator  to  discover  land  in  the  Antarctic  regions,  strictly  so  called, 
the  credit  of  the  first  discovery  rests  with  Eussia,  for  the  same  reason 
that  the  credit  of  the  discovery  of  America  rests  with  Spain.  If  an 
American  could  be  shown  to  have  seen  Antarctic  land  before  Bellings- 
hausen, we  should  welcome  the  fact  and  praise  the  feat  quite  as 
warmly  as  if  the  hero  were  a  British  subject.  Mr,  Balch  surely  does 
not  need  to  be  assured  that  no  British  geographer  would  dream  of  with- 
holding credit  from  any  explorer  on  the  ground  of  his  nationality, 
least  of  all  if  that  nationality  wei*e  American. 

As  regards  nomenclature,  Mr.  Balch  uses  the  word  '*  Autarctica  *'  to 
express  the  mass  or  masses  of  land  in  the  neighbourhood  of  the  south 
pole,  as  first  employed  by  Mr.  J.  O.  Bartholomew.  He  uses  the  expres- 
sion '*  the  Antarctic  "  to  include,  in  addition,  the  sub-antarctic  islands, 
even  going  as  far  north  as  Bouvet  island  and  Kerguelen.  He  criticizes 
the  subdivision  of  the  Antarctic  area  into  quadrants  by  Sir  Clements 
Markham,  but  does  not  show  any  reason  for  supposing  that  the  use  and 
nomenclature  of  these  quadrants  was  more  than  a  temporary  expedient 
to  assist  contemporary  exploration,  so  that  this  point  need  not  be 
entered  into. 

Mr.  Balch  goes  very  fully  into  the  beginnings  of  speculation  and 
exploration  as  to  the  Antarctic  regions,  citing  bis  authorities  with 
much  care.  On  the  vexed  question  of  the  land  found  by  Vespuoci, 
supposed  to  be  in  52°  S.,  he  considers  that  this  land  was  South 
Georgia.  A  vast  amount  of  labour  is  given  to  a  discussion  of  the  chart- 
ing of  the  southern  extremity  of  South  America  from  Ruysch  onward ; 
but  the  real  interest  of  the  book  begins  with  the  advent  of  Dirk  Gerritz. 
Following  Huge  and  Wichmann,  it  is,  of  course,  impossible  to  support 
the  claim  of  this  Dutch  sailor  to  have  discovered  the  South  Shetlands,  or 
to  justify  the  use  of  his  name  to  designate  that  region.  But  Mr.  Balch 
has  seen  in  the  Hoyal  Archives  at  the  Hague  the  manuscript  of  in- 
structions for  the  voyage  of  the  Nassau  fleet  in  1623-26,  containing 
depositions  of  two  members  of  the  ill-fated  expedition  of  the  "  five  ships," 
both  of  whom  were  shipmates  with  Dirk  Gerritz  on  the  Blijde  Bootschap. 
These  are  cited  in  Dutch  and  English.  Jacob  Dircxz  states  definitely 
that  that  unhappy  vessel  was  driven  south  only  to  56°  S.  Laurens 
Olaess,  after  the  loss  of  his  ship,  served  with  the  Spanish  admiral  Don 
Gabriel  de  Castiglio  on  the  coast  of  Chile,  and  declares  that  in  1603  he 
went  to  64°  S.,  "  where  they  had  much  snow,"  but  made  no  mention  of 
land.  As  Wichmann  pointed  out  when  he  discovered  the  document, 
this  is  doubtless  the  origin  of  the  vague  story  which   attached  itself 
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to  the  name  of  Dirk  Gerritz;  but  Mr.  Balch  keeps  to  the  opinion 
that  some  one  had  seen  mountainous  land  in  60^  S.  at  the  beginning  of 
the  seventeenth  century. 

On  page  72,  after  a  brief  sketch  of  Gook*s  epoch-making  second 
voyage,  our  author  states,  '* .  .  .  Antarctica  was  not  discovered,  a  fact 
which  would  seem  to  rank  the  voyage  of  Cook  as  of  much  less  importance 
than  the  voyage  of  Wilkes."  If  such  extraordinary  reasoning' were  to  be 
allowed,  one  might  say  far  more  justly  of  the  first  transatlantic  voyage, 
'' .  .  .  North  America  was  not  discovered,  a  fact  which  would  seem  to 
rank  the  voyage  of  Columbus  as  of  much  less  importance  than  the  voyage 
of  Cabot." 

In  dealing  with  events  subsequent  to  the  voyage  of  Cook,  Mr.  Balch 
does  not  refer  to  the  very  extensive  sealing  trade  which  attracted  a 
great  number  of  British  sealers  to  South  Georgia  before  American  com- 
petition began ;  but  he  quite  rightly  devotes  a  considerable  amount  of 
space  to  the  doings  of  the  American  sealers  from  1800  onwards,  because, 
although  their  British  competitors  were  probably  always  the  more 
numerous,  the  Americans  were  the  more  communicative,  and  possibly 
the  more  prosperous. 

Captain  Fanning's  story  of  the  meeting  of  his  companion  Captain 
Nathaniel  B.  Palmer  with  Bellingshausen  is  one  of  the  most  picturesque 
pieces  of  that  fine  old  sailor*s  remarkably  picturesque  book.  Mr.  Balch 
points  out  quite  correctly  that  M.  Ar^towski  states  that  the  meeting  is 
also  referred  to  by  Bellingshausen.  So  it  is,  but  Fanning*s  details  are 
not  confirmed.  Bellingshausen  only  refers  to  the  statistics  of  sealing 
given  to  him  by  Palmer.  He  could  not  have  accepted  Palmer's  offer 
to  pilot  him  into  Yankee  harbour  in  Deception  island,  for  his  chart  of 
the  South  Shetlands  shows  that  island  without  any  internal  harbour ; 
that  he  had  seen  it  from  some  distance  is,  however,  made  clear  by 
the  fact  that  a  part  of  the  coast  is  dotted  in — no  doubt  the  break  in 
the  crater-wall  which  forms  the  entrance  to  Yankee  harbour.  Bellings- 
liausen  called  Deception  island  Tiele  island,  as  a  compliment  to  the 
Kussian  consul-general  at  Sydney,  who  had  told  him  of  the  discovery 
of  the  South  Shetlands.  Mr.  Balch  accepts  Fanning*s  statement 
that  Bellingshausen  named  the  land  reported  by  Palmer  south  of  the 
South  Shetlands  Palmer  Land  on  the  spot,  and  **by  this  name  it  is 
recorded  on  the  recent  Eussian  and  English  charts  and  maps  which  have 
been  published  since  the  return  of  these  ships."  Fanning's  book  was 
published  in  1833,  only  two  years  after  the  appearance  of  Bellings- 
hausen's book  and  atlas,  in  neither  of  which  is  Palmer's  name  given  to 
any  land,  nor  is  the  existence  of  any  land  between  the  South  Shetlands 
and  Alexander  Land  referred  to  in  any  way.  It  is  obvious  that  either 
Bellingshausen  suppressed  most  important  facts,  or  that  Fanning  gave 
an  exaggerated  report  of  the  interview  with  Palmer.  In  any  case, 
Bellingshausen  can  hardly  be  cited  in  corroboration  of  Fanning's  story 
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Fanning's  services  to  Antarctic  exploration  were  none  the  less  of  great 
importance,  and  Mr.  Balch  rightly  claims  for  him  and  Powell  the 
credit  which  is  their  due.  Powell's  chart  of  the  Sonth  Shetland?,  pub- 
lished in  London  in  1822,  and  reproduced  in  the  book,  is  probably  the 
first  on  which  the  name  of  Palmer  Land  appears,  and  the  name  was 
apparently  given  by  Powell,  not  by  Bellingshausen. 

Morrell's  book  of  travels  is,  we  donbt,  taken  too  eerionsly  by  Mr. 
Balch.  We  know  no  romance  of  the  sea  that  is  more  amusing  reading 
on  account  of  the  highly  imaginative  atmosphere  in  which  the  boastful 
mariner  lived  and  moved.  Probably  enough  he  did  make  a  voyage  in 
high  latitudes ;  if  he  sailed  westward  from  south  of  Kerguelen,  he  might 
conceivably  have  followed  the  particular  track  with  which  his  name  is 
associated,  but  as  evidence  in  any  question  of  priority  of  discovery  we 
consider  Morrell's  book  to  be  absolutely  worthless.  Keynold's  statement 
as  to  the  high  latitudes  made  by  American  sealers  on  the  ooast  of 
Graham  Land  before  1828  is  more  satisfactory,  but  there  are  nopartioolam 
to  give  it  the  status  of  positive  evidence. 

Mr.  Balch  allows  that  **  there  appears  to  be  no  doubt  that  Balleny 
had  a  glimpse  of  the  mainland  of  East  Antarctica,"  yet  he  claims  for 
Wilkes  the  credit  of  first  discovery.  The  matter  is  unimportant,  as 
Wilkes  knew  nothing  of  Ballony,  and  had  written  orders  from  home  to 
explore  that  part  of  the  Antarctic  region  in  which  he  discovered  land  a 
day  or  so  before  it  was  also  discovered  in'  the  same  place  by  Dumont 
D*Urville.  It  may  be  that  Wilkes  has  not  always  received  due  credit  in 
this  country.  His  courage  in  conducting  a  dangerous  voyage  with  utterly 
inadequate  ships  and  equipment  deserves  high  praise.  Giving  Wilkes 
full  credit  for  sighting  points  of  land  behind  a  long  ice-barrier,  and 
allowing  that  he  called  that  laod  the  Antarctic  continent,  we  cannot 
see  that  he  either  proved  that  continent  to  exist  or  was  the  disooverer 
of  it.  It  might  be  a  chain  of  islands  locked  up  by  ice,  and,  if  sighting 
points  of  that  chain  constitutes  discovery,  Bellingshausen  and  Balleny 
must  come  first.  Koss  proved  that  there  is  a  vast  extent  of  very  high 
land  south  of  the  Antarctic  circle,  but  the  evidence  that  it  is  in  the  geo- 
logical sense  *'  continental "  was  first  furnished  by  Sir  John  Murray, 
cased  on  the  discussion  of  the  sediments  collected  by  the  Challenger^  and 
fince  strengthened  by  the  rock  specimens  obtained  by  other  expeditions. 
In  the  geographical  sense  the  Antarctic  continent  has  not  yet  been  dia- 
eovered,  unless  indeed  the  Discovery  and  the  Gauss  have  done  so  in  the 
present  century. 

Mr.  Balch^  we  fear,  overestimates  the  importance  of  a  traveller's 
assertions  or  l^eliefs,  and  underestimates  the  amount  of  proof  required  to 
substantiate  them.  When  he  says  that  **Bou vet  and  Kerguelen  were 
disbelieved  in  and  sneered  at,  nevertheless  their  discoveries  have  stood 
he  test  of  subsequent  exploration,"  he  is  only  half  right.  Subsequent 
exploration  showed  merely  that  they  had  seou  land ;  their  own  "  dis- 
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oovery  "  in  each  case  was  the  AntarotiG  oantiDeiit,  and  poor  Eerguelen 
was  himself  tlie  nnhappy  discoverer  of  his  own  mistake. 

Mr.  Balch  is  unjust  to  the  memory  of  Sir  James  Clark  Boss,  though 
the  latter  may  have  been  unduly  hard  on  Wilkes  in  discrediting  his 
discoveries.  We  feel  sure  that  Boss  was  not  aware  of  Wilkes's  orders 
dated  1838  at  the  time  he  wrote  of  the  American  and  French  expedi- 
tions, **  that  the  commanders  of  each  of  the.se  great  national  undertakings 
should  have  selected  the  very  place  for  penetrating  to  the  southward, 
for  the  exploration  of  which  they  were  well  aware,  at  the  time, 
that  the  expedition  under  my  command  was  expressly  preparing, 
and  thereby  forestalling  our  purposes,  did  certainly  greatly  surprise 
me."  But  Mr.  Balch  is  not  aware  that  D*Urville  had  no  orders  for  his 
second  Antarctic  voyages,  but  set  out  avowedly*  with  the  object  of  fore- 
stalling Boss  and  securing  the  honour  for  France.  He  had  a  perfect 
right  to  do  so ;  but  the  knowledge  of  the  fact  that  he  had  acted  in  this 
way  is  sufficient  foundation  for  an  expression  of  irritation .  The  judgment 
quoted  by  Mr.  Balch  as  passed  on  Boss  by  Dr.  J.  W.  Gregory,  "But 
Boss's  range  of  interest  was  narrow ;  he  did  not  land  on  the  mainland 
he  discovered,  and  would  not  let  his  doctor,  McCormick, ..."  also  rests, 
we  believe,  on  imperfect  information.  Boss's  interests  were  perhaps  too  . 
wide,  for  he  was  an  enthusiastic  natural  history  collector  as  well  as  an 
accomplished  magnetician  and  an  able  commander.  It  was  his  duty  to 
think  first  of  the  safety  of  his  ships,  and  the  incident  as  to  forbidding 
the  landing  of  Dr.  MoCormiok  assumes  a  different  complexion  when  it 
is  known  that  by  the  rules  of  the  service  one  medical  officer  must  always 
be  on  board  a  man-of-war,  and  that  on  the  occasion  when  Dr.  McCormick 
begged  in  vain  to  be  allowed  to  land  (as  stated  in  his  own  book,  vol.  i. 
p.  162),  it  was  Dr.  Hooker's  turn  to  go  ashore.  Science  lost  nothing  on 
that  occasion  by  Boss's  refusal  to  alter  the  equitable  arrangement  for 
the  doctors  to  land  alternately. 

Mr.  Balch  has  done  a  patriotic  service,  and  also  a  service  to  science, 
in  setting  out  the  real  achievements  of  Charles  Wilkes,  and  he  has 
-succeeded  in  bringing  together  a  large  number  of  references  to  Antarctic 
literature,  some  of  which  did  not  appear  in  the  hastily  compiled  biblio- 
graphy of  the  '  Antarctic  Manual.'  He  has  also  corrected  an  error  in 
that  bibliography,  due,  by  the  way,  to  a  transcript  without  verification 
from  an  American  journal,  and  for  this  we  are  grateful. 
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THE  LAKES  OF  THE  BALKAN  PENINSULA.* 

By  Dr.  KARL  PEXTCKER,  Vienna. 

In  tbe  atlas  of  the  lakes  of  the  Balkan  peninsula,  just  published,  Prof.  C?ijiu  has  filled 
a  distinct  gap  in  our  knowledge  df  the  lakes  of  Europe.    The  atlas  forius  the  carto- 
graphic section  of  his  great  lake  studies,  of  which  the  literary  part  will  appear  in 
the  course  of  this  year.    Some  of  the  main  results  of  his  researches  into  the  forms 
of  lake-basins  and  their  origin  have  already  been  commuuicated  to  the  Journal, 
and  proyisional  bathymetrical  maps  have  been  published  of  the  three  largest  of 
the  ten  actual  lakes  mapped  in  the  atlas  (the  other  lake-basins  represented  are 
marshes).    The  atlas  contains  the  final  maps,  on  the  scales  of  1 :  100,000  and 
1 :  75,000,  with  fiill  detail  and  distinctive  colouring.    Following  the  example  of 
the  atlases  of  the  Austrian  lakes  and  the  maps  of  the  English  lakes  which  have 
appeared  in  the  Journal^  both  the  lakes  and  the  country  surrounding  them  are 
contoured  and  coloured  in  appropriate  tints.    The  map  characteristics  also  disclose 
an  abundance  of  new  facts.    Places  covered  with  reeds,  steep  rock  slopes,  and 
more  particularly  the  remains  of  ancient  shore-lines,  are  clearly  indicated.     A 
special  map,  worked  oat  in  admirable  detail,  shows  the  neogene  extension  of  the 
lakes  of  the  peninsula.    The  present  lakes  are  clearly  relics  of  the  large  and  deep 
lakes  of  the  beginning  of  the  Tertiary  period,  surviving  from  tbe  general  drying  up 
of  the  region.    Only  the  Ohrid  and  Scutari  lakes,  as  laid  down  from  the  excellent 
surveys  of  the  Austrian  officers,  show  the  original  forms  in  their  present  outline. 
The  detailed  new  surveys  of  the  Servian   savant  have  revealed  important  and 
hitherto  unknown  features  in  the  western  and  south-eastern  parts  of  Lake  Prespa ; 
the  form  of  the  Eastoria  lake,  and  of  the  two  lakes  of  the  Chalcidice  peninsula, 
and  the  position  and  form  of  the  island  of  Scutari,  have  been  considerably  modified. 
The  soundings,  given  below  in  Table  B,  although  not  as  numerous  as  those  taken 
in  the  lakes  of  Central  and  Western  Europe,  are  quite  sufficient  to  indicate  fully  the 
relief  of  the  basins ;  the  network  of  soundings  is  open  where  the  bottom  is  uniform,, 
and  close  where  it  is  irregular.    Only  by  this  method  was  it  possible  to  find  the 
deep  holes  in  the  bed  of  the  Scutari  lake  already  mentioned,  or  a  sub-lacustrine 
river-bed  in  the  Ohrid  lake.    In  places  tbe  lake-bed  is  represented  by  isobaths  10^ 
metres  apart ;  in  others  the  vertical  intervals  are  5  metres  and  3  metres ;  and  in 
shallow  lakes,  or  in  regions  of  complicated  form,  1  metre,  coloured  in  four  shades  of 
blue.    The  distribution  of  temperature  in  the  water  of  tbe  Ostrovo  lake  is  shown 
on  a  special  sheet  by  means  of  curves.    The  "  limnometric  values  "  for  the  dififerent 
lakes,  given  in  the  tables  appended,  are  brought  up  to  date  by  the  addition  of  some 
republished  figures,  and  the  numbers  are  here  converted  to  English  measures.   Tbe 
last  two  sheets  of  the  atlas  give  a  special  graphic  representation  of  tbe  numerical 
values,  worked  out  by  the  writer  of  this  article,  in  which  tbe  relations  of  form  and 
size  of  the  lake  surfaces  and  basins  are  clearly  depicted. 

In  the  tables  tbe  lakes  are  arranged  in  order  of  size,  beginning  with  th& 
smallest,  the  Yannina  lake  in  Epirus,  with  an  area  of  18*8  square  kilometres,  or 
7*3  square  miles,  and  ending  with  tbe  Scutari  lake,  with  356  square  kilometres,  or 
137  6  square  miles — a  range  equivalent  to  tbe  distance  from  Loch  Kannoch  in 
Scotland,  or  the  Walchensee  in  the  Bavarian  Alps,  to  Lough  Neagh  in  Ireland, 
or  tbe  Lake  of  Garda  in  the  Italian  Alps.  Tbe  Yannina  lake  is  tbe  smallest  of 
the  ten,  but  the  Kastoria  lake  is  the  shortest.    Tbe  Scutari  lake  is  both  the  largest 


*  'Atlas  der  Seen  von  Makedonien,  Altserbien  und  Epirus.'     Von  Jovan  Cvijior 
Prof.  a.d.  Egl.  Universitat  in  Belgrad.    Ten  sheets  in  portfolio.     Belgrad,  1903. 
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and  loDgest ;  tlie  second  in  size,  Lake  Prespa,  bas  the  greatest  mean  breadth.  The 
tabular  values  for  length  and  breadth  furnish  a  new  definition  of  the  *'  length  **  of  a 
lake ;  it  appears  for  the  first  time  as  the  shortest  line  measured  along  the  water 
surface  between  the  two  most  distant  points  of  the  shore.  This  line  admits  of  pre- 
cise  construction,  and  has  a  distinct  significance  in  relation  to  commercial  geography 
as  the  shortest  line  of  communication  between  these  two  points.  In  lakes  havinf^ 
a  curved  outline-— valley  lakes,  etc. — the  "length"  is  a  broken  line,  compound 
from  tangents  on  the  curves  of  the  shore ;  otherwise  it  is  a  straight  line  identical: 
with  the  "  air  line."  The  limnometric  sheets  of  the  atlas  also  furnish  a  new  and 
precise  idea  for  the  determination  of  "articulation'*  {Oliederung\  a  conception 
which  has  been  the  subject  of  endless  discussion  in  German  geographical  literature 
since  Karl  Bitter.  According  to  this  the  Dojran  lake,  east  of  the  Yardar  valley, 
is  the  least  articulated  ;  it  has  only  five  inlets,  forming  together  about  4  per  cent, 
of  the  total  area.  The  Beshik  lake  is  the  most  highly  articulated ;  its  exploration, 
and  that  of  the  sister  lake,  Lake  Ajvasil,  has  been  very  fully  carried  out  by  Jan- 
kovic,  a  pupil  of  Prof.  Gvijic ;  we  find  tbat  its  seven  inlets  make  up  48  per  cent,  of 
the  total  area,  or  nearly  one  half.  On  the  other  hand,  the  Ohrid,  Ostrovo,  Prespa^ 
and  Scutari  lakes  bave  a  greater  number  of  articulated  members,  but  the  total  area 
of  these  members  is  relatively  less ;  the  inlets  and  bays  in  the  Scutari  lake  include 
thirteen  of  the  first  order,  eleven  of  the  second,  and  nine  of  the  third,  but  together 
they  make  up  only  25  per  cent,  of  the  whole  area.  Its  thirty-four  islands,  which,. 
as  in  all  these  lakes,  lie  close  to  the  shores,  make  up  only  0*4  per  cent  of  the  area. 
The  bays  formed  by  submerged  river-valleys  in  the  north-west  and  north-east  of 
this  interesting  Montenegro-Albanian  lake  cut  off  large  peninsulas  from  the  sur- 
rounding land,  which  is  thus  also  highly  articulated  by  no  less  than  forty  penin- 
sulas of  the  three  first  orders,  compared  with  five  in  the  Dojran  lake.  Of  the 
five  larger  lakes  only  the  Beshik  and  Ohrid  have  no  islands,  and  of  the  five  smaller 
only  the  Tannina  and  Malo  lakes  have  any ;  in  contrast  to  the  Scutari  lake,  all  have 
only  one  or  two.  The  Prespa  lake  has  absolutely  the  largest,  the  Malo  lake  rela- 
tively the  largest,  island  area. 

The  soundings  taken  during  the  summer  months  of  the  years  1899  to  1901 
have  shown  that  the  Malo  lake  is  the  shallowest,  the  Obrid  lake  the  deepest;, 
the  latter,  with  a  maximum  depth  of  938  feet,  is  actually  one  of  the  deepest  lakes 
in  Europe,  although  not  in  relation  to  its  size.  Its  volume  nearly  equals  that  of 
the  Lake  of  Constance,  more  than  seven  times  that  of  the  Prespa  lake,  which 
drains  into  it  subterraneously,  and  twenty-three  times  that  of  the  Scutari  lake. 
The  other  lakes,  with  the  exception  of  the  Ostrovo,  are  amongst  the  shallowest 
known.  The  Scutari  lake  is  not  more  than  20  to  26  feet  deep  in  the  centre,  and 
in  the  holes,  which  are  of  insignificant^  area  compared  to  the  total,  the  depth 
only  attains  a  maximum  of  144  feet  ("  Oko  "  of  Badub).  The  sballownesB  is  also 
apparent  from  the  slope-angles  of  the  bottom,  the  values  being  mostly  under  1°. 
The  Ostrovo  and  Ohrid  lakes  are,  on  the  whole,  not  so  level ;  the  mean  slope  of  the 
latter  is  the  same  as  of  the  Lake  of  Constance.  The  last  sheet  of  the  atlas  gives  a 
graphic  analysis  of  these  slopes,  from  which  one  can  form  an  opinion  as  to  the 
relations  between  surface  and  slope  at  various  depths.  Angles  and  surfiEtces  are 
strictly  comparable  in  "hypsoclinographic  surfaces,"  which  is  not  the  case  with 
"  hypsoclinographic  curves  "  like  those  published  for  the  lakes  of  Central  Europe. 

In  contrast  to  the  land  surface,  the  water  surface  of  lakes  gives  a  surface 
mathematically  parallel  to  the  form  of  the  ideal  spherical  earth.  This  spherical 
form  of  the  lake  surface  is  an  important  characteristic  of  tie  whole  type  of  geo- 
graphical form,  and  its  importance* becomes  apparent  even  in  lakes  of  medium  size. 
In  the  Ajvasil  lake,  7  miles  in  length,  the  margins  of  the  opposite  eastern  and 
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western  shores  woald  lie  hidden  from  one  another  ^ere  it  not  for  well-known 
optical  phenomena :  a  w^l  of  water  rises  8  feet  abore  the  straight  line  of  the  lake. 
This  is  an  important  lidinological  fact  in  the  discussion  of  optical  questions.  It  is 
only  possible  to  see  across  the  three  smallest  of  the  lakes  dealt  with  here  in  all 
directions ;  in  the  three  largest  one  cannot  see  from  shore  to  shore  in  the  broadest 
places.  On  the  Ohrid  the  wall  of  water  rises  10  feet,  on  the  Scutari  oyer  17  feet, 
on  the  Prespa  20  feet.  Longitudinally  the  height  is  five  to  six  times  as  great  in 
these  lakes,  and  on  the  Scutari  lake  the  height  is  100  feet*  It  follows  that  the 
ehare  of  the  spherical  segment  in  the  total  volume  of  water  increases  with  the  size 
of  the  lake ;  the  height  of  the  arc  is  a  function  of  its  area.  In  order  to  obtain 
trustworthy  values,  the  irregularly  bounded  spherical  segment  of  the  lake  surfue 
must  be  replaced  by  a  segment  of  equal  area  having  a  regular  boundary. 

The  relation  between  the  depth  and  area  of  a  lake  is  a  factor  whose  importance 
must  not  be  underestimated  in  the  discussion  of  questions  relating  to  its  origin. 
The  relation  of  the  volume  of  the  spherical  surface  segment  to  the  total  volume  of 
the  basin  is  the  same  as  that  of  the  mean  height  of  that  segment  to  the  mean 
depth.  The  former  corresponds  to  the  area,  as  has  been  seen ;  but  we  have  now,  for 
the  firdt  time,  rational  values  for  this  important  relation  in  the  new  conception  of 
**'  relative  depth,"  an  expression  analogous  to  the  "  relative  height  of  mountains," 
and  to  the  relation  between  moan  breadth  and  length  employed  by  British  limno- 
logiste,  and  there  called  *'  relative  breadth.**  It  is.  interesting  to  note  how,  in  the 
Scutari  lake,  the  segment  and  volume  nearly  coincide  (1*06),  and  how  Lake  Prespa, 
which  is  mostly  over  60  feet  deep,  is  relatively  shallower  than  most  of  those  of  the 
ten  lakes  which  are  absolutely  shallowest.  It  is  not  surprising  that  the  deep  Ohrid 
lake  has  a  relative  depth  of  over  43,  but  it  is  remarkable  that  this  value  is  more 
than  double  those  for  the  larger  lakes  of  Constance  and  Geneva,  nearly  double  that 
for  the  Lake  of  Keuchatel,  and  considerably  greater  (29  :  43)  than  that  for  the 
slightly  larger  Lake  of  Garda. 

The  last  diagram  in  Gvijib's  atlas  gives  an  instructive  pictura  of  the  elevation 
of  the  ten  lakes,  and  of  the  general  form  of  their  basins.  If  one  regards  the  chief 
point  of  contrast  in  the  form  of  the  basins  as  depending  on  whether  the  curvature 
from  the  margin  at  the  deepest  part  is  concave  or  convex,  the  formula  given  in  one 
table,  and  already  accepted  by  some  limnologists,  gives  the  criterion  required  accord- 
iDg  as  the  values  are  positive  or  negative.  The  positive  values  indicate  a  basin 
which  contains  more  water  than  a  hollow  cone  of  the  same  basal  area  and  depth,  and 
the  negative  values  one  which  contains  less,  and  the  numbers  give  the  actual  relation 
to  the  cone.  The  high  positive  values  for  Dojran  and  Ajvazil  show  that  the 
general  form  of  their  basins  is  that  of  a  truncated  zone ;  those  for  Ohrid  and  Malo 
indicate  a  trough  shape  (hollow  segment),  and  intermediate  between  these  we 
have  the  Beshik.  In  the  other  lakes  the  bottom  does  not  run  down  evenly,  but 
tshows  varying  depths,  'i'he  slope  is,  on  the  whole,  approximately  a  tangent  to 
the  general  curve,  the  curvatures  near  the  margins  and  in  the  depths  neutralizing 
one  another  so  far  as  the  effect  on  the  volume  is  concerned ;  thus  the  numerical 
vslues  work  out  nearly  to  zero,  the  value  for  the  theoretical  hollow  cone.  This  is 
especially  the  case  in  lakes .  Prespa  and  Kastoria,  and  also  in  Tanniua  and  Ostrova 
The  numbers  below  zero  indicate  lake-bottoms  with  convex  slopes,  where  the 
incline  in  the  depth  is  markedly  steeper  than  round  the  margin,  or  is  funnel- 
shaped;  this  form  is  prominent  in  the  Scutari  lake.  While  the  trough-shaped 
Ajvasil  holds  two  and  a  quarter  times  as  much  water  as  the  simple  conical  form, 
the  value  (^0*67)  for  Scatari  shows  that  that  lake  only  holds  one-third  as  much. 
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B. — Basin  of  Lake.* 


Lake. 

Number  of 
soundings. 

Dep 
fee 

CD) 

th.        I 

t.           ' 

(D-.)  i 

1 

Volume. 
(o.D«=V).i 

milliards  of 

Height  (] 

(a) 

H)  of  Segment  (S) 
feet. 

(HO        (H) 

for     1      for 

Basin- 
form. 

Relative 

depth. 

8        H« 

V  ^'  2D- 

Mean 
slope. 

1 

1 

for 

max. 

mean. 

cubic  feet. 

length.  ^ 

max. 
breadth. 

mean 
diameter. 

O          1 

JanniDa 

82 

345 

141 

2-83 

41 

0-6  i 

1-5 

+0-23 

18-60 

0  24 

Kastoria 

106 

338    121 

3-53 

3-7  i 

1-9 

2-2 

+0-08 

11-20 

0  18 

Dojran 

111 

32-5 

22-3 

10-24 

4-2 

35 

3-5 

+106 

12-60 

0  16 

Ajvasil 

104 

27-6 

20-7 

11-30 

80 

2-4 

40 

+1-24 

10-30 

0  14 

Malo  ... 

80 

25-3,  11-5 

6-36 

llOJi 

2-4 

4-3 

+0-36 

510 

0  15 

Beshik 

140 

732 

45-3 

33-55 

360  , 

1-4 

57 

+0-86 

15-90 

0  42 

Ostrovo 

198 

2020 

87-0 

68-87 

18-4 

40 

60 

+0-29 

2910 

1  17 

Ohrid 

204 

9380  ;479-0 

1391-60 

560  1 

100 

222 

+0-53 

4310 

3  00 

Prespa 

250 

178-0 

60-7 

187-44 

520  1 

20-0 

236 

+002 

5-30 

0  32 

Scutari 

240 

1440 

15-7 

60-00 

100-0  • 

17-4 
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*  Formula  and  construction  of  the  new  limnometrio  conceptions  or  determinations 
announced  in  this  article,  will  be  developed  in  H.  Gravelius's  '  Zeitsohrift  f iir  Gew'as- 
scrkunde/  Dresden. 

t  =  small  lake,  wrongly  called  Ventrock-See. 

X  With  81  miles  visible  distance. 
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REVIEWS. 

EUROPE. 

Ireland. 

*  Ireland,  Industrial  and  Agrionltural.*  Edited  by  William  P.  Coyne,  Superintendent 
of  Statifltics  and  Intelligence  Branch,  Department  of  Agriculture  and  Technical 
Instruction  for  Ireland.    Dublin.     1902. 

The  first  edition  of  this  encyclopsedic  work  on  the  industrial  resources  and 
industrial  occupations  of  Ireland  was  prepared  for  the  Glasgow  Exhibition  of  1901, 
in  which  the  sister  island  won  exceptional  renown  by  the  general  excellence  of  her 
exhibits.  The  present  edition,  the  second,  is  a  much-improved  and  greatly  amplified 
version.  Amongst  the  practically  new  sections  there  is  one  of  great  merit  on  the 
canals  of  Ireland,  a  factor  which  ought  to  be  made  to  play  an  important  part  in 
the  future  development  of  the  country.  Although  written  in  the  first  instance  as 
a  handbook  to  the  Irish  section  of  the  Glasgow  Exhibition,  this  book  is  very 
different,  in  its  plan,  its  scope,  and  its  treatment,  from  the  majority  of  such  works. 
It  invites  comparison  with,  as  it  was  probably  suggested  by,  those  first-rate  com- 
pilations, « Norway'  (1900)  and  *  Sveriges  Land  och  Folk  *  (1900),  both  written  for  the 
last  Paris  Exhibition.  All  three  books  would  be  not  incorrectly  described  by  call- 
ing tbem  special  encyclopaedias,  the  object  being  to  give  a  fairly  full  account,  under 
a  diversity  of  headings,  of  the  various  phases  of  national  activity,  the  constituent 
features  of  the  country  itself,  and  a  fair  summary  of  its  economic  condition  and 
prospects.  It  should,  however,  be  stated  that  the  Irish  book  is  less  comprehensive 
in  its  scope  than  either  of  the  other  two  with  which  we  have  compared  it,  in 
that  it  confines  itself  entirely  to  the  agricultural  and  industrial  factors,  and  only 
steps  outside  of  those  limits  for  the  purpose  of  making  clear  the  essential  conditions 
which  underlie  those  factors,  and  which  have  governed  their  growth  and  develop- 
ment. In  fact,  it  may  be  said  to  be  the  first  systematic  attempt  made  since  Sir 
Bobert  Kane  wrote,  in  1844,  his  '  Industrial  Besources  of  Ireland,'  to  present  any- 
thing approaching  to  a  complete  survey  of  the  economic  resources  of  the  Emerald 
Isle.  From  the  point  of  view  of  physical  geography,  the  most  important  contribu- 
tion to  the  volume  is  a  paper  on  *'  The  Topography  and  Geology  of  Ireland,"  by 
Mr.  Grenville  A.  J.  Cole,  which,  although  couched  in  popular  language,  and  cover- 
ing a  good  deal  of  ground  in  a  comparatively  few  pages,  is  distinguished  by  breadth 
of  knowledge,  a  wide  imaginative  grasp  of  the  subject,  and  remarkable  lucidity  of 
expression.  One  is  able  to  gather  from  it  a  vivid  conception  of  the  way  in  which 
this  outlying  buttress  of  the  primeval  European  continent  came  to  be  built  up  and 
assume  the  aspect  it  wears  to-day.  Ireland's  woes  began  long  antecedent  to  the 
advent,  or  even  the  presence,  of  man  upon  her  shores.  Although  she  was  once 
richly  endowed  with  coal-measures^  the  life-blood,  so  to  speak,  of  modem  in- 
dustrialism, she  was  not  allowed  to  retain  them.  The  thrust  and  pressure  of  later 
geologic  upheavals,  aided  by  the  influences  of  an  unfriendly  climate,  swept  them 
all  away.  Yet  even  this  did  not  happen  without  some  compensating  advantages 
being  vouchsafed  to  the  island.  She  has  her  lovely  lakes  and  crumpled  hills  of 
Killamey  and  the  south ;  she  has  her  rugged  western  and  north-western  coasts  ;  she 
has  her  useful  limestones,  marbles,  and  granites,  which,  however,  are  not  employed 
to  anything  like  the  extent  their  inherent  beauty  would  suggest  they  ought  to  be ; 
and  she  has  her  great  inland  plain,  with  its  evergreen  pastures,  and  its  endless  miles 
of  bog — this  last,  too,  not  without  its  value  should  any  of  the  numerous  schemes 
for  converting  turf  to  industrial  uses  ever  prove  commercially  successful. 

Two  of  the  most  interesting  features  in  the  geography  of  Ireland  are  the  Qords 
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of  her  western  coasts  and  the  peculiar  formation  and  directmn  of  her  riyers.  The 
former,  as  this  book  points  oat,  exhibit  several  close  resemblances  and  parallels 
with  the  west  coast  of  Norway.  A  glance  at  the  map  will  show  that  most  of  the 
rivers  of  Ireland  flow  to  the  south ;  though  the  upper  courses  of  several  of  the 
largest,  e.g,  the  Baudon,  Lee,  Blackwater,  and  Suir,  run  in  a  west-east  direotioD. 
The  primeval  direction  was  to  the  south ;  but  after  the  great  foldings  which  took 
place  subsequent  to  the  Carboniferous  era,  the  eastward-flowing  affluents  gained  the 
ascendency,  owing  to  the  main  rivers  beiug  unable  to  cut  their  way  through  the 
obstacles  presented  by  the  new  anticlinal  folds.  This,  however,  was  fully  explained 
by  Prof.  Jukes  as  long  ago  as  1862.  We  have  left  ourselves  barely  space  to  allude  in 
the  briefest  fashion  to  the  astonishiug  progress  which  Ireland  has  made  in  agricul- 
ture, more  particularly  in  dairying,  during  the  last  ten  or  a  dozen  years,  an  advance 
which  is  principally  owing  to  the  Hon.  Horace  Piunkett  and  his  persuasive  power 
in  getting  the  Irish  farmers  to  co-operate  for  their  mntual  advantage.  The  great 
things  which  have  been  already  done  for  the  awakening  of  Ireland  agriculturally 
surely  justify  hopes  of  her  ultimate  regeneration,  hopes  which  are  now  entertained 
by  several  thoughtful  and  far-seeing  men,  amongst  them,  we  gladly  note,  such 
shrewd  statesmen  as  Sir  Wilfrid  Laurier  and  President  Rooseveldt. 

French  Hydrology. 

*  1"  Congr^s  du  Sud-Ouest  Navigable  tenu  iL  Bordeaux  les  12, 13  et  14  Juin  1902/ 
Gompte  Bendu  des  Travaux.    Paris  and  Bordeaux  :  L.  Mulo,  etc.     1902. 

For  some  time  past  a  movement  has  been  on  foot  in  the  south-west  of  France 
for  the  improvement  of  the  system  of  inland  navigation  in  that  part  of  the  country, 
where  it  has  been  exposed  to  a  steady  and  progressive  deterioration  for  many  years. 
This  movement — the  need  for  which  is  shown  by  the  almost  entire  neglect  of  south- 
western France  in  the  Government  schemes  for  the  improvement  of  French  waterways 
— led  in  September,  1900,  to  the  foundation  of  an  association  at  Bordeaux  for  the 
purpose  of  impressing  on  public  opinion  the  need  of  decisive  action  in  the  matter, 
and  this  association,  known  first  as  the  **  Soci^t^  de  la  Garonne  Navigable,'*  but 
subsequently  widened  in  scope  by  the  substitution  for  '^  Ghu'onne  "  of  '*  Sud-Ouest," 
has  since  been  strengthened  by  the  formation  of  branch  associations  with  similar 
objects  in  many  of  the  towns  of  the  region  affected.  The  first  general  congress  of 
the  several  branches  ^as  held  at  Bordeaux  last  summer,  and  the  proceedings  of  the 
meeting  have  been  printed  in  the  volume  now  before  us,  which  extends  to  close  on 
500  pages. 

These  proceedings  include  several  valuable  papers  dealing  not  only  with  the 
more  technical  question  of  the  improvement  of  waterways,  but  with  the  wider 
subject  of  the  general  regularization  of  water-supply,  and  from  this  point  of 
view  the  volume  is  an  important  contribution  to  physical  geography.  The 
evil  to  be  combated  is  shown  to  arise  from  the  increasingly  irregular  flow  of 
water  in  the  streams  which  descend  from  the  Pyrenees,  and  are  at  times  raging 
torrents,  while  at  others  they  carry  hardly  any  water  at  all.  The  activity  of  the 
erosion  which  takes  place  when  the  streams  are  full  is  such  that,  as  shown 
by  M.  Bouquet  de  la  Grye  in  a  communication  on  the  present  state  of  the 
Gironde  estuary,  the  river  channels  are  blocked  with  sand  and  gravel,  whicb, 
at  ordinary  level,  the  streams  are  quite  unable  to  clear  away.  The  readers 
of  papers  were  unanimous  in  showing  that  the  fault  lies  with  the  destruction 
of  the  natural  vegetable  covering  of  the  soil  in  the  mountains  from  which  the 
rivers  spring,  owing  to  the  increase  in  cultivation  and  pastoral  industriep,  and 
that  the  only   effectual  remedy   is  the  reforestation  of  the  mountains,  or  the 
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clothing  of  their  hare  slopes  with  turf.  In  an  elahorate  paper  on  thia  braneh  of 
the  sahject,  M.  Fahre  gaye  a  forcihle  demonstration  of  the  role  of  the  forest  in  the 
reguLirization  of  the  water-supply,  quoting  many  instances  from  other  ooantries 
of  the  evils  which  hare  resulted  from  a  neglect  to  recognize  this,  and  showing  how 
the  natural  conditions  in  the  south-west  of  France  tend  to  exaggerate  the  struggle 
pour  et  contre  Teau,  Unlike  some  recent  writers,  he  still  holds  to  the  belief 
that  an  appreciable  though  small  influence  on  the  extent  of  precipitation  is  exer- 
cised by  forests,  though  the  importance  of  their  action  does  not  consist  solely  or 
chiefly  in  this.  Other  important  papers  deal  with  the  conditions  of  predifttation 
on  the  northern  versant  of  the  Pyrenees,  with  the  industries  dependent  on  the 
waterways,  and  with  various  engineering  projects  for  the  extension  and  improve- 
ment of  navigation,  some  of  the  last,  as,  e.g.,  one  for  the  impounding  of  the 
detritus  by  a  huge  trench  carried  across  the  bed  of  the  river,  being  decidedly 
originaL  There  are,  in  fact,  few  branches  of  the  subject  which  are  not  folly 
discussed  in  the  volume. 

ASIA. 

Russian  Centbal  Asia. 

'  Mountainous  Bukhara.'  Besults  of  Three  Summer  Journeys  in  Central  Asia  in 
1896,  1897,  and  1899.  V.  L  Lipeki.  Part  2.  Hissar,  Peter  the  Great  Baage, 
Alai,  1897.    St  Petersburg,  1902.    (In  Bussian.) 

This  is  the  second  part  of  the  work  reviewed  on  p.  64,  and  deals  with  the 
traveller's  explorations  in  1897.  Having  been  hindered  from  exploring  the  Tupalang 
valley  in  1896  by  the  rains  and  floods,  M.  Lipski  returned  to  that  part  of  the  Hissar 
range  in  1897,  and  travelled  up  the  valleys  of  the  Khovak  and  Chash,  the  fonner 
of  which  is  the  more  important  and  must  be  considered  the  source  of  the  Tupalang. 
At  its  head  is  the  pass  marked  on  maps  Siya-kukb,  but  only  known  to  the  natives 
as  the  Panj-ab,  the  name  applied  to  the  upper  course  of  the  river.  M.  Lipeki 
reached  a  height  of  11,000  feet,  but  did  not  visit  the  pass  itself^  which  seems  to  be 
little  frequented,  for  no  track  was  noticeable.  The  Chash  pass  is  about  12,600  feet 
Above  sea-level.  The  upper  basin  of  the  Tupalang  consists  of  rocky  valleys  often 
difficult  of  access,  leading  to  snow-covered  passes.  The  vegetation  is  poor,  especially 
where  it  is  exposed  to  the  full  glare  of  the  sun,  and  the  inhabitants  are  consequently  far 
from  prosperous.  The  Karatag  valley  was  also  visited,  whence  the  Bussian  territory 
may  be  reached  by  the  Mura  pass,  13,802  feet  high.  It  had  been  reported  that 
the  pass  had  been  closed  by  avalanches,  but  M.  Lipeki  found  it  by  no  means  im- 
practicable, though  difficult.  Proceeding  to  Darwaz,  Lipski  made  a  short  excuraion 
while  his  horses  rested  at  Tabi-dara,  crossing  the  Babat  pass,  11,165  feet,  over 
which  the  natives  of  Darwaz  bring  com  from  Earategin,  and  descending  the 
Khtimbou  river  to  Kala-Ehum,  the  capital  of  Darwaz.  He  then  returned  to  Tabi- 
dara,  and  continued  his  journey  to  Peter  the  Great  range,  which  he  was  particularly 
anxious  to  explore.  Oshanin,  who  discovered  the  range  in  1878,  estimated  its 
height  at  20,000  to  25,000  feet.  M.  Lipski,  however,  believes  that  it  is  not  more 
than  17,000  to  18,000  feet.  The  Hardan-i-Kaftar  pass,  by  which  he  crossed  the  range 
from  the  valley  of  the  Khingou,  is  12,700  feet  high,  and  the  summits  of  the  range 
appear  to  rise  about  4000  feet  above  it.  All  the  western  part  of  these  mountains 
consist  of  a  sharply  cut  ridge  with  no  summits  rising  much  above  the  general  level. 
Every  valley  and  ravine  contains  a  glacier.  Chief  among  these  are  the  Borolmas, 
which  descends  from  two  peaks,  the  Borolmaz  (^*  the  wolf  even  has  not  been  there  ") 
and  Murtag  ("  icy  "  or  "  snowy  mountain  **),  the  Peter  the  Great  glacier,  and  the 
Oshanin,  all  named  by  M.  Lipski.    They  terminate  at  heights  of  11,000  to  13,000 


REVIEWS.  637 

feet,  and  below  them  lie  extensive  moraine8,  which  show  that  they  were  much 
longer  formerly.  Of  the  three  streams  which  issue  from  the  Borolmaz  glacier,  one, 
the  Eara-Shura,  breaks  southwards  through  the  range  and  falls  into  the  Ehingou 
under  the  name  of  Shakli-su.  A  fine  view  of  the  range  is  obtained  from  the  Tun- 
guyuk-kul,  a  lake  in  the  Surkab  valley,  3^  to  4  miles  long  by  2}  to  3  wide,  and 
lying  at  an  altitude  of  10,700  feet.  M.  Lipeki  returned  to  Samarkand  across  the 
Alai  and  by  Margelan. 

Tin  Mining  in  thb  Malay  Peninsula. 

Octave  J.  A.  Collet.    *  L*£taiu,  £tude  Mini^re  at  Politique  sur  les  :^tats  F^d^^ 

Malais/    Brussels :  Falk  fils.    [1902.] 

The  first  title  of  this  work  would  lead  us  to  expect  in  it  a  study  of  tin  and 
tin-mining  in  general.  In  reality  the  book,  as  the  secondary  title  implies,  is  a 
monograph  on  the  Federated  Malay  States  and  the  mining  industry  practised  in 
them — from  which,  it  is  true,  no  less  than  three-fifths  of  the  total  tin-supply  of 
the  world  is  derived.  The  first  part  consists  of  a  clear  summary  of  the  geography 
and  political  history  of  the  peninsula,  a  striking  description  being  given  of  the 
recent  development  of  the  states  under  British  protection.  This  development  is, 
as  is  well  known,  almost  entirely  due  to  the  progress  made  with  the  tin-mining 
industry  of  late  years,  and  it  is  to  an  account  of  this  that  the  larger  part  of  the 
book  is  devoted.  The  broad  features  of  the  geology  of  the  Malay  peninsula,  and 
the  mode  of  occurrence  of  the  tin  deposits,  are  well  deecribed  in  the  third  chapter, 
while  the  manner  of  working  the  deposits,  and  the  general  economic  position  of 
the  industry,  are  dealt  with  in  the  last  three.  At  present  the  attention  of  the 
miners  has  been  devoted  almost  entirely  to  the  alluvial  deposits  in  the  valleys, 
but  a  more  careful  examination  of  the  country  is  bound  to  reveal  veins  of  tin  ore 
in  situ.  Out  of  a  total  production  of  75,000  odd  tons  in  1900,  the  Malay  States 
were  accountable  for  42,000,  and  the  whole  Malay  region  (including  Banka, 
Billiton,  etc.)  for  61,000.  The  production  in  England,  Australia,  and  Bolivia 
reached  only  4000,  3000,  and  a  little  under  7000  tons  respectively,  both  the 
two  former  sources  having  shown  a  decided  falling-off  of  late.  The  predomi- 
nant position  occupied  by  Malaysia  is  thus  clearly  shown.  M.  Collet  considers 
that  this  region  was  the  source  of  the  tin-supply  of  the  ancients,  but  does  not 
solve  the  difficulty  presented  by  the  question  of  the  transport  of  the  ore  in  the 
small  and  frail  vessels  of  those  early  times. 

The  Andamaks  and  Kicobabs. 
*  In  the  Andamans  and  Nicobars.'    By  C.  Boden  Eloss.    John  Murray. 

This  contribution  to  the  accounts,  more  or  less  exhaustive,  which  have  been 
published  by  travellers  and  by  officials  connected  with  the  administration  of  the 
penal  settlements  at  the  Andamans  and  Nicobars  since  the  annexation  of  those 
islands  to  the  British  Crown  in  1858  and  1869  respectively,  is  a  pleasantly  written 
record  of  a  successful  cruise  of  some  three  months'  duration  (January  to  March, 
1901)  in  these  islands,  *'  the  main  purpose  of  which  was  to  obtain  good  representa- 
tive coUections  (now  in  the  National  Museum,  Washington,  U.S.A.)  of  natural  his- 
tory and  ethnological  objects  from  the  places  visited.  Special  attention  was  given 
to  the  trapping  of  small  mammals,  which,  comprising  the  least-known  section  of 
the  island  fauna,  were  the  most  interesting  subject  for  inveetigation.  Sixteen  new 
varieties  were  obtained  in  the  Andamans  and  Nicobars  together,  thus  raising  the 
known  mammalian  fauna  of  these  islands  from  twenty-four  to  forty  individuals, 
while  the  collections  also  included  ten  hitherto  undescribed  species  of  birds."  Thus 
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is  prefaced  a  work  whose  interest  will  be  as  great  to  the  general  as  to  the  scieiitifie 
reader,  for  Mr.  Eloss  brings  to  his  task  keen  powers  of  obserration  and  a  freahneas 
of  stylo,  while  a  certain  dry  humour  is  not  absent  from  his  pages.  He  has  alio 
evidently  been  at  pains  to  inform  himself  of  the  works  of  many  preyioas  writers 
on  the  special  objects  of  his  cruise,  as  well  as  on  the  general  geographical  and 
ethnographical  characteristics  of  the  islands  and  their  inhabitants ;  and  by  aondry 
well-chosen  extracts  from  these  records,  places  before  his  readers  in  a  condeoaed 
form  much  information  of  great  interest  hitherto  inaccessible  to  the  general  pubUc. 
An  excellent  series  of  photographs  taken  by  himself  illustrates  the  text,  while  a 
chapter  on  the  fauna  of  both  groups  of  islands,  together  with  useful  appendices, 
a  map,  and  a  good  index  further  enhance  the  value  of  the  work. 

Concerniog  the  geology  of  the  Andamans,  Mr.  Kloss  writes,  **  It  is  curious  that 
in  the  valley  of  the  Irrawadi  hot  springs  and  other  evidences  of  volcanic  action 
occur  in  the  same  relative  position  to  the  Arakan  hills  as  the  two  islands  of 
Narkondam  and  Barren  island  occupy  in  respect  to  the  Andamans.  There  seems 
little  doubt  that  these  two  islands — now  respectively  extinct  and  quiescent — 
belong  to  the  great  line  of  volcanic  disturbance  that  appears  in  Lower  Burma 
and  extends  right  through  Sumatra  and  Java  and  the  further  islands  of  the  Malay 
archipelago.  Thus  it  would  seem  that  the  Andamans  proper,  possessed  of  no 
volcanoes  themselves,  lie  just  outside  the  line  of  activity,  and,  with  the  Nicobars, 
occupy  the  same  position  with  regard  to  the  volcanic  track  as  do  the  chain  of 
islands  west  of  Sumatra."  Had  Mr.  Kloss  visited  Narkondam  as  he  did  Barren 
island,  he  would  have  discovered  that,  though  of  volcanic  origin,  the  island  dififers 
from  its  neighbour  in  possessing  no  volcano.  It  was,  however,  not  until  compara- 
tively recent  years  that  the  long-prevalent  belief  in  the  existence  of  a  volcano 
there  was  found  to  be  incorrect. 

Mr.  Eloss  points  out  that  the  great  peculiarity  of  the  Andaman  flora  is  that 
no  coconuts  naturally  propagated  are  found  throughout  the  group,  although  the 
adjacent  Cocos  islands  to  the  north  and  the  Nicobar  islands  to  the'  south  are 
covered  with  them.  In  regard  to  this,  it  may  be  remarked  that  a  connderable 
extent  of  the  Andaman  coast  is  protected  by  reefs,  or  consists  of  mangrove  swampa 
or  dense  jungle  where  coconuts  could  not  establish  themselves ;  and  it  is  doubtless 
mainly  due  to  the  special  measures  taken  by  the  local  authorities  to  protect  the 
seedlings  when  planting  them  that,  in  the  loc^ities  suited  to  their  propagation, 
such  as  open  sandy  beaches,  they  have  nowadays  escaped  destruction  at  the 
hands  of  the  aborigines,  as  well  as  from  pigs,  rats,  etc. 

Of  the  aborigines  Mr.  Eloss  truly  remarks  that  "it  would  be  imposuble  to 
find  a  race  of  purer  descent,  for  ever  since  they  peopled  the  islands  in  the  Stone 
Age  they  have  remained  secluded  from  the  outer  world,  and  to  this  isolation  is 
due  the  uniformity  so  marked  in  their  physical  and  mental  characteristics.  In 
stature  they  are  far  below  the  average  height;  but,  although  they  have  been 
called  dwarfs  and  pygmies,  these  words  must  not  be  understood  to  imply  anything 
in  the  nature  of  a  monstrosity.  Their  reputation  for  hideousness,  like  their 
poisoned  arrows  and  cannibalism,  has  lang  been  a  fallacy,  which,  although  widely 
popular,  should  now  ba  exploded." 

On  the  subject  of  the  long-continued  decadence  of  the  native  race,  he  writes, 
''The  population  of  the  islands  has  been  computed  from  time  to  time — ^from  the 
GOOO  at  the  period  of  the  founding  of  the  settlement — in  variously  diminishing 
numbers  down  to  the  present  day,  when  it  is  placed  at  about  1900.  The  case 
affords  a  striking  example  of  the  effect  of  contact  between  civilized  and  savage 
man,  for  only  those  tribes  of  the  Andamanese  that  are  still  hostile,  or  who  have 
little  or  no  intercourse  with  the  Government  settleaient,  have  preserved  any 
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respectable  number  of  individuals  in  their  ranks.  Of  these,  the  Jarawas,  although 
not  distantly  located  from  the  settlement,  receive  all  advances  with  inveterate 
implacability ;  while  the  Ong^  of  Little  Andaman,  who  were  until  1884  almost 
totally  unvisited,  are  further  off  and  enjoy  an  insular  position.** 

As,  however,  only  two  of  the  twelve  weeks  passed  in  these  groups  were  spent 
at  the  Andamans,  Mr.  Kloss  has  naturally  more  to  say  regarding  the  Nicobars  and 
their  inhabitants,  based  on  the  notes  and  observations  made  during  the  ten  weeks 
that  the  yacht  was  cruising  in  the  archipelago.  His  mode  of  spelling  the  names  of 
certain  of  the  islands  is  unfamiliar  to  those  best  acquainted  with  them,  and  is 
apparently  copied  from  the  excellent  charts  prepared  in  1886-87  by  Lieut.-Colonel 
G.  Strahan,  b.e.,  of  the  Survey  of  India. 

Mr.  Eloss  has  much  of  interest  to  relate  of  these  islands  and  their  scattered 
communities;  he  was  fortunate  in  arriving  during  the  celebration  of  certain 
memorial  feasts,  and  also  in  meeting  several  members  of  the  friendly  branch  of 
the  remote  inland  tribe  of  Great  Nicobar,  known  to  the  coast  people  as  "Shom 
Pen."  ("  Shorn,"  in  the  dialect  of  the  coast  tribes,  signifies  "  natives,"  and  "  Pen  " 
the  tribal  designation.) 

It  has  long  been  held  by  the  Government  authorities — and  Mr.  Kloss  is  of  the 
same  opinion — that  the  members  of  the  inland  tribe,  which  is  nowadays  confined 
to  the  only  large  island  of  the  archipelago,  are  descendants  of  the  ancient  abori- 
gines of  the  group,  who, "  although  everywhere  else  either  exterminated  or  absorbed 
by  settlers  from  outside,  have  in  Great  Nicobar  found  a  refuge  in  the  forest  depths, 
and  by  long-standing  hostility  to  the  intruders,  arising  from  some  unknown  cause, 
have  preserved  to  a  great  extent  their  natural  traits  and  existence,  although 
somewhat  degenerated,  both  on  account  of  the  less  favourable  circumstances  in 
which  they  live,  and  of  the  interbreeding  that  the  smallness  of  their  numbers 
compels."  As  regards  the  coast  inhabitants,  Mr.  Kloss  adduces  good  grounds  for 
the  diversities  of  type  noticeable  among  the  natives  of  the  various  islands  of  the 
group. 

In  view  of  the  fact  that  Mr.  Kloss  succeeded  in  amassing  much  detailed 
information  on  a  great  variety  of  subjects  during  his  brief  tour,  it  is  somewhat 
surprising  to  find  that  he  makes  no  reference  to  the  remarkable  robber-orab  (Birgui 
latro)y  or  to  pythons  and  snakes,  all  of  which  are  fairly  numerous  at  most  of  the 
Nicobar  islands.  The  late  Dr.  V.  Ball,  f.b.s.,  author  of  the  valuable  work  entitled 
*  Jangle  Life  in  India,'  regarded  the  Nicobar  robber-crab  as  an  object  of  such  interest 
that  he  decorated  the  cover  of  his  book  with  a  sketch  of  this  peculiar  crustacean. 

But,  in  spite  of  certain  errors  and  omissions  which  could  hardly  be  avdded  in 
observations  made  in  the  course  of  so  brief  a  visit  by  one  unacquainted  with  any 
of  the  dialects  of  the  races  concerning  which  he  was  writing,  Mr.  Eloss  is  to  be 
heartily  congratulated  on  his  valuable  contribution  to  our  present  knowledge  of 
these  islands  and  their  inhabitants.  It  is  to  be  hoped  that  this  is  not  the  only 
work  we  shall  have  from  the  pen  of  so  competent  an  observer  and  explorer. 

E.  H.  M. 

AFRICA. 

The  Congo  State. 

*  Civilization  in  Congoland :  A  Story  of  International  Wrong-doing.'    By  H.  R. 
Fox  Bourne.    London  :  P.  S.  King  &  Son.     1903. 

Without  discussing  the  merits  of  the  controversy  now  raging  with  regard  to 
the  administration  of  the  Congo  State — a  theme  which  hardly  comes  within  the 
province  of  a  Geographical  Journal— we  may  safely  say  that  this  is  a  book  which 
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muBt  he  read  by  a]l  ^ho  wiih  to  foim  an  iidrpCDdent  judgment  on  the  questions 
under  dispute,  by  candidly  weigbiBg  the  arguments  brought  forward  on  both  side?. 
As  the  title  of  the  hook  sufSciently  indicates,  Mr.  Fox  Bourne  brings  a  serious 
indictment  against  the  authorities  of  the  State,  holding  that  the  whole  methods 
of  rule  have  been  radically  at  fault,  and  hare  therefore  had  their  natural  out- 
come in  the  monstrous  abuses  which  he  considers  fully  substantiated  by  the 
evidence.  In  developing  his  thesis  he  goes  back  to  the  events  which  led  up  to 
the  founding  of  the  State,  and  traces  its  whole  history  downwards  to  the  present 
day,  so  that,  apart  from  the  mun  theme  of  the  volume,  there  is  much  that  is  likely 
to  prove  useful  in  the  body  of  facts  thus  brought  together,  many  of  which  are  little 
known  to  the  general  public.  There  are  chapters  on  early  explorations  and  enter- 
prises, on  commercial  developments,  and  on  the  relations  subsisting  between  the 
Congo  State  and  its  neighbours ;  while  an  excellent  map  by  Bartholomew  is  given 
at  the  end. 

Pbksent  Rfxations  in  West  Africa. 

*  Affairs  of  West  Africa.'    By  Edmund  D.  Morel.    Illustrations  and  Maps. 

Heinemann.    1902. 

Under  an  elastic  and  even  somewhat  vague  title,  Mr.  E.  D.  Morel,  of  the  Liver- 
pool Chamber  of  Commerce,  has  brought  together  a  large  amount  of  generally  trust- 
worthy information  on  the  present  political,  racial,  and  economic  relations  in  West 
Africa.  With  the  rapid  growth  of  the  various  European  hinterlands  the  expression 
*'  West  Africa  "  has  acquired  a  very  wide  meaning,  and  is  here  imderstood  to  com- 
prise all  the  British,  French,  German,  and  Belgian  possessions  ranging  from  the 
Atlantic  seaboard  inland  to  Lakes  Chad  and  Tanganyika.  Little  is  said  about  the 
German  territory,  but  the  problems  associated  with  the  social,  religious,  historical, 
and  administrative  conditions  of  all  the  other  colonies  are  dealt  with  in  a  lucid  and 
vigorous  manner  by  a  writer  whose  competency  to  discuss  these  complex  matters  is 
shown  by  previous  contributions  to  the  Fall  Mall  Gazette,  the  Contemporary 
Beview,  and  several  other  periodicals  under  the  familiar  initials  E.D.M.  Mr.  Morel 
speaks,  in  &ct,  en  pleine  connaissance  de  cause,  as  is  made  abundantly  evident  from 
the  sections  devoted  to  the  British  administration  of  the  two  Nigerias,  to  the  French 
in  West  Sudan,  to  the  monopolies  (*' concessions  " )  in  the  Congo  State,  to  the 
Fulani  (Fulahs)  and  Hausas,  i,  e.  the  two  politically  or  socially  dominant  native 
races  north  of  the  equator,  to  the  rival  Mohammedan  and  Christian  propagandas, 
and  generally  to  the  natural  products  and  trade  prospects  of  the  whole  region.  To 
these  multifarious  contents  must  be  added  a  special  chapter  on  the  climate  and 
sanitary  conditions,  contributed  by  Major  Ronald  Ross,  the  one  universally  recog- 
nized authority  on  these  vitally  important  subjects. 

It  should  be  further  stated  that  Mr.  Morel  is  no  mere  compiler,  but  a  close 
student  and  critical  observer  of  passing  events,  whose  trenchant  remarks,  scathing 
indictments  where  called  for,  and  general  inferences  should  arrest  public  attention, 
and  be  taken  to  heart  by  those  more  nearly  concerned.  While  the  trade  of  the 
French  possessions  is  steadily  increasing  with  a  diminishing  expenditure,  the 
contrary  is  the  case  in  their  "  moribund  neighbour,  Sierra  Leone,"  where  in  recent 
years  **  the  expenditure  has  increased  by  over  100  per  cent,  in  the  face  of  a  decline 
in  the  producing  power  of  the  country." 

A  considerable  space  is  devoted  to  the  present  state  of  affairs  in  the  Congo 
State,  regarding  which  our  author  shows  himself  to  be  particularly  well  informed. 
But  the  subject  is  scarcely  suitable  for  discussion  in  this  place,  and  it  must  suffice 
to  say  that  the  picture  presented  by  him  is  deplorable.  The  chapters  on  Christian 
and  Moslem  rivalries  in  West  and  Central  Sudan  might  also  be  studied  with 
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adyantage  by  philanthropists  and  enthusiasts.  It  is  here  plainly  shown  why  Islam 
steadily  advances,  while  Christianity  fiBdIs  to  make  any  perceptible  headway  amongst 
the  teeming  Sadanese  populations. 

In  future  editions  of  this  indispensable  volume  a  proper  set  of  maps  should  be 
supplied,  and  the  index  greatly  enlarged.  The  proof-sheets  will  also  need  careful 
revision,  such  eye-sores  as  ctd  literatim,  irrespective  for  respective^  was  for  wercj 
whom  for  w?u)f  conquisitadoreSf  etc.,  being  of  far  too  frequent  occurrence.  It  is  also, 
I  think,  somewhat  misleading  to  speak  of  De  Bethencourt  as  having  **  conquered  " 
the  Canaries,  that  bold  Norman  rover  having  merely  established  himself  at 
Lanzerote,  and  secured  a  footing  in  Fnerteventura,  and  perhaps  one  or  two  other 
points.  But,  generaUy  speaking,  the  historical  references  are  singularly  correct, 
the  very  best  authorities,  such  as  Barth,  Faidherbe,  Binger,  Yemeau,  Ellis,  Clozel, 
Foureau,  Groldiei  Macgregor,  Nachtigal,  having  in  most  cases  been  consulted. 

A.  H.  Keane. 

AMERICA. 

The  Colorado  River. 

•  The  Bomance  of  the  Colorado  River.*    By  Frederick  8.  Dellenbaugh.    New 

York  and  London  :  Putnam.     1902. 

llie  thrilling  story  of  discovery  in  the  Farther  West  of  North  America  has  yet 
to  be  told  in  a  form  suitable  both  to  the  general  reader  and  the  less  advanced 
student  of  historical  geography.  A  chapter  in  that  story — and  that  perhaps  the 
most  fascinating  of  the  whole — is,  however,  now  supplied  by  Mr.  Dellenbaugh,  one 
of  the  members  of  Powell's  Second  Colorado  Expedition  of  1871-72,  who  gives  in 
the  work  quoted  above  a  comprehensive  and  most  interesting  account  of  the  whole 
course  of  exploration  in  the  Colorado  region  from  1540  onwards,  while  at  the  same 
time,  as  is  but  fitting,  giving  special  prominence  to  the  great  expeditions  by  which 
the  secrets  of  the  Colorado  cafions  were  for  the  first  time  revealed.  The  history  is 
grouped  by  the  author  into  four  epochs,  the  first  being  that  of  the  discovery  by  the 
Spanish  conquistadores ;  the  second  the  period  of  the  **  entradas  "  of  the  padres ; 
the  third  that  of  the  wanderings  of  the  trappers ;  and  the  fourth  the  period  of 
modem  scientific  exploration.  The  great  names  associated  with  Colorado  dis- 
covery have  of  course  been  adequately  dealt  with  in  such  works  as  Winship's 
*  Coronado  Expedition,'  Prof.  Elliot  Coues's  edition  of  the  Padre  Garces'  intrepid 
journey,  and  the  like.  But  there  are  a  host  of  minor  names,  especially  in  relation 
to  the  third  period,  which  are  almost  unknown  to  the  general  public,  but  which  all 
bore  a  part  in  the  opening  up  of  the  region,  and  fittingly  find  a  place  in  Mr.  Dellen- 
baugh's  narrative.  Where  necessary,  the  author  enters  into  discussions  on  disputed 
points.  Thus  he  holds  that  the  point  of  the  grand  cafion  reached  by  Cardenas — 
Coronado's  lieutenant — ^was  considerably  lower  than  has  been  usually  supposed, 
while  he  treats  the  whole  story  of  the  descent  of  the  cafion  by  White  in  1867,  re- 
corded by  Dr.  Parry,*  as  a  myth.  Among  the  modern  expeditions  and  surveys — 
in  addition  to  Powell's — which  are  dealt  with  in  the  volume,  those  of  Derby 
(1860-51),  Ives  (1857),  Wheeler  (1871),  Brown  and  Stanton  (1889-90),  may  be 
specially  mentioned,  and  among  the  trappers  of  the  earlier  period,  Pattie  and 
Jedediah  Smith.  The  personal  narrative  of  Powell's  second  expedition  supplied  by 
Mr.  Dellenbaugh  is  in  many  ways  more  complete  than  any  yet  published,  and  in 
writing  it  the  author  has  had  the  advantage  of  access  to  Prof.  A.  H.  Thompson's 


*  Besides  the  account  quoted  by  Mr.  Dellenbaugh,  aversion  of  the  supposed  journey 
was  given  by  Major  Calhoun,  a  companion  of  Dr.  Parry,  in  the  first  volume  of  Bates's 
*  Illustrated  Travels.' 
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river-diary  as  a  check  to  his  own.  It  should  be  mentioned  that  chapter  iii.  giyes  an 
excellent  account  of  the  general  character  of  the  region  and  its  inhabitants,  while 
the  work  is  profusely  illustrated  by  photographs,  and  some  striking  puntings  by 
the  author  are  also  reproduced. 


The  Martinique  Eruptions. 

'  Mont  Pelee  and  the  Tragedy  of  Martioique.*    By  Angelo  Heilprin.    Philadelphia : 

J.  B.  Lippincott  Company.    1903. 

Already  a  considerable  mass  of  literature  has  accumulated  on  the  subject  of 
the  recent  eruptions  in  the  West  Indies,  and  additions  are  being  made  to  it  daily. 
Prof.  Heilprin*s  book  is  a  very  welcome  contribution,  as  it  contains  a  great  deal 
of  first-hand  information  which  the  author  collected  during  two  visits  to  Mar- 
tinique, made  expressly  for  the  purpose  of  studying  its  celebrated  volcano.  He 
gives  a  full  and  clear  summary  of  the  events  that  preceded  and  led  np  to  the  great 
catastrophe  of  May  8,  1902,  and  though  most  of  the  facts  have  already  been 
published,  his  risume  is  interesting.  The  really  novel  part  of  the  book  begins  with 
bis  first  visit  to  Martinique  shortly  after  the  second  eruption,  which  on  May  20 
completed  the  destruction  of  St.  Pierre.  Prof.  Heilprin  was  the  first  to  reach  the 
actual  summit  of  Montague  Pel^  after  the  disaster,  and,  though  he  was  baffled  by 
the  clouds  which  hang  around  the  mountain-top,  this  only  led  him  to  return  next 
day,  when,  for  a  few  minutes,  standing  on  the  lip  of  the  crater,  he  was  able  to 
get  a  glimpse  of  the  abyss  that  lay  beneath  his  feet. 

In  the  end  of  August  he  returned  to  renew  his  investigations,  and  the  chapters 
in  which  he  describes  his  experiences  during  that  visit  make  thrilling  reading. 
From  the  eastern  base  of  the  mountain,  which  at  that  time  was  green  and 
fiourishing,  he  started  again  for  the  summit.  The  volcano  was  in  a  condition  of 
(^reat  uproar.  After  his  party  had  ascended  to  a  considerable  height,  they  were 
enveloped  in  dense  cloud.  In  front  of  them  the  crater  roared,  and  through  the 
air  blocks  of  rock  were  falling  with  a  whistling  noise,  landing  on  the  slopes  with 
a  dull  hollow  thud.  With  indomitable  courage  he  pushed  on,  and  a  temporary 
rift  in  the  clouds  enabled  him  to  see  a  vast  column  of  ash-laden  steam  rising  from 
the  crater  to  a  height  of  several  miles.  Finally,  he  had  to  beat  a  retreat,  with  the 
secret  of  Pel^e's  crater  still  unsolved. 

That  night  an  eruption  broke  out,  and  the  deadly  black  cloud  wiped  out  the 
villages  of  Mome  Rouge  and  Ajoupa  Bouillon,  killing  about  2000  of  their  inhabi- 
tants. Prof.  Heilprin  was  in  a  mansion  house  on  an  estate  close  at  hand,  but 
escaped  without  injury,  as  apparently  the  cloud  passed  overhead.  The  description 
of  his  experiences  during  that  day  and  night  are  of  the  greatest  interest  and 
scientiOc  value. 

A  very  brief  chapter  is  given  to  the  eruptions  of  the  Soufri^re  in  St.  Vincent 
and  one  to  the  volcanic  relations  of  the  Caribbean  chain.  In  another  the  author 
discusses  fully  the  evidence  that  the  Piinian  eruption  of  Vesuvius,  which  destroyed 
the  towns  of  Herculaneum  and  Pompeii,  was  of  the  same  type  as  those  of  Montague 
Pel^e,  and  arrives  at  the  conclusion  that  they  were  similar  in  their  essential 
characters.  The  book  contains  comparatively  little  geological  or  mineralogical 
detail,  and  is  evidently  meant  for  the  general  reader.  Its  language  is  vigorous  and 
picturesque,  and  it  is  well  illustrated  by  reproductions  from  photographs,  many  of 
which  were  taken  by  the  author  or  his  companions.  Its  descriptions  of  the 
scenery  of  Martinique  and  the  appearance  of  the  devastated  country  are  very 
vivid.  J.  S.  F. 
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Mexico. 


*  Quer  durcli  Mexico  vom  Atlantischen  zum  Stillen  Ocean.*    Von  Dr.  WUhelm 

Sohiess.    Berlin*:  D.  Beimer.     1902. 

This  work  describes  a  journey  tbrongh  Mexico,  made  by  Dr.  Scbiess  in  company 
with  his  brother,  in  the  winter  of  1899-1900.  The  author  does  not  claim  to  be  a 
scientific  geographer,  but,  as  some  portions  of  his  route  led  through  parts  of  Mexico 
not  generally  visited  by  tourists,  and  as,  moreover,  he  shows  himself  a  capable 
observer,  with  a  considerable  power  of  grasping  the  characteristic  features  in  the 
landscape,  and  of  describing  them  so  as  to  bnng  them  clearly  before  the  miod  of 
his  readers,  the  book  is  to  be  welcomed  as  supplying  a  good  bird's-eye  view  of  the 
country  as  well  as  of  the  mode  of  life  of  its  people.  Dr.  Schiess  both  entered  and 
left  the  country  from  the  north,  by  way  of  Nev  Orleans,  proceeding  by  rail  to  the 
industrial  centre  of  Torreon  (recently  developed  at  the  expense  of  the  neighbouring 
Lerdo,  owing  to  its  position  as  a  meeting-point  of  five  railways),  and  thence  to 
Durango,  whence  the  Sierra  Madre  was  crossed  to  the  Pacific  port  of  Mazatlan. 
Steamer  was  taken  thence  to  San  Bias,  which  served  as  a  starting-point  for  a  journey 
from  west  to  east  through  the  more  southern  provinces.  Here,  among  other 
excursions,  an  ascent  was  made  of  Popocatepetl,  of  the  crater-wall  of  which  an 
excellent  photo  id  given.  Dr.  Schiess  draws  a  vivid  picture  of  the  sun-scorched 
interior  plateau  on  which  Torreon  is  placed,  though  he  remarks  on  the  industrial 
development  which  even  here  has  been  fostered  by  the  enlightened  rule  of  President 
Diaz.  But  the  part  of  the  journey  which  presents  the  greatest  interest  is  that  by 
the  still  little-frequented  mule-track  across  the  Sierra  Madre,  during  which  the 
travellers  often  camped  in  the  open  With  a  night  temperature  as  low  as  18}^  Fahr. 
Towards  the  east  of  the  range  such  forests  as  ever  existed  have  been  almost 
entirely  destroyed  by  the  inveterate  proclivities  of  the  Spanish  race  in  this  direction, 
but  in  the  more  central  and  western  parts  the  track  leads  through  continuous 
forests,  almost  entirely  of  pines  at  the  higher  levels,  but  with  oaks  and  other  trees 
as  the  ground  falls  to  the  west.  Few  inhabitants  were  seen  among  the  mountains, 
except  at  occasional  ranches  which  were  passed.  Further  south,  on  the  way  from 
S  in  Bias  to  Mexico  city,  the  beaten  track  was  again  left  at  various  points,  and  the 
description  of  this  section  of  the  country  is  of  considerable  interest.  The  book  is 
throughout  well  illustrated  by  photographs. 

*  Unknown  Mexico.'    By  Carl  Lumholtz.    2  vols,  (illustrated).    Macmillan.    1903. 

Even  before  the  publication  of  his  graphic  account  of  the  Qaeeosland  aborigines 
('  Among  Cannibals,'  1889),  Mr.  Lumholtz  had  made  arrangements  to  prosecute  his 
btudies  of  primitive  races  in  the  still  imperfectly  explored  regions  of  the  Mexican 
plateau.  The  special  attractions  were  the  current  reports  of  the  cavemen  surviving 
in  the  Western  Sierra  Madre,  whose  possible  relations  with  the  recently  extinct 
cliff-dwellers  of  the  Colorado  cafLons  presented  a  fascinating  subject  to  archa9> 
logical  students.  Aided  by  liberal  donations  from  Mr.  Andrew  Carnegie  and  other 
private  sources,  and  from  the  Americin  Museum  of  Natural  History  and  (}eogra- 
]jhical  Society  of  New  York,  Mr.  Lumholtz  was  enabled  to  lead  four  separate 
expeditions  to  the  western  parts  of  the  republic— one  quite  alone,  the  others  in 
association  with  Mr.  A.  M.  Stephen,  Mr.  C.  V.  Hart  man.  Dr.  A.  Hrdlicka,  and 
several  other  distinguished  naturalists.  These  expeditions  were  carried  out  at 
intervals  between  the  years  1890  and  1898,  and,  as  stated  in  the  sub-title  to  the 
present  work,  constitute  **  a  rec3rd  of  five  years'  exploration  among  the  tribes  of 
the  Western  Sierra  Madre,  in  the  Tierra  Caliente  [hot  zone]  of  Tepic  and  Jalisco 
and  among  the  Tarascoi  of  Michoacan." 
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Most  of  the  results  have  already  appeared  in  the  Bulletin  of  the  American 
Geographical  Society,  in  the  Proceedings  of  the  American  Academy  of  Arts  and 
Sciences,  in  this  Journal,  and  in  various  other  scientific  periodicals.  But  the 
author  was  well  advised  to  resume  the  whole  subject  in  the  consecutive  narrative, 
enriched  by  numerous  illustrations  and  maps,  which,  with  a  linguistic  appendix 
and  other  nseful  added  matter,  forms  the  contents  of  these  two  handsomely  equipped 
volumes. 

As  stated  in  the  paper  on  his  ''Mexican  Explorations^  in  the  Journal  for  Febniary, 
1903,  Mr.  Lumholtz  found  that  the  Tarahumara  cavemen  were  unconnected  with 
the  ancient  cliff-dwellers  of  the  South-Wester n  United  States,  and  a  primary  object 
of  his  researches  was  thus  settled  in  a  negative  sense.  Bat  while  this  ''connecting 
link  "  was  snapped,  others  of  wider  significance  were  unexpectedly  suggested,  if 
not  established.  A  great  part  of  the  second  volume  is  devoted  to  the  Huichol 
natives,  who  beyond  all  others  are  noted  for  the  deep  religious  feeling  which  per- 
meates the  whole  social  system,  and  finds  expressioo,  so  to  say,  in  the  symbolic 
spirit  breathed  into  all  their  works,  and  animating  all  their  surroundings.  This  is 
remarkable  enough  in  the  case  of  a  people  holding  such  a  low  cultural  position  as 
they  do.  But  it  is  still  more  remarkable  when  we  find  their  highly  developed 
symbolism  revealing  many  elements  in  common  with  the  systems  prevalent  amongst 
the  Pueblo  Indians  in  the  far  north,  and  amongst  the  Aztecs  of  the  Mexican  valley. 
Such  connecting  linkp,  long  suspected  by  arcbseologists,  are  certainly  strengthened 
by  the  investigations  of  Mr.  Lumholtz,  who  further  points  out  that  some  of  the 
pottery  unearthed  by  him  in  several  districts  "  forms  a  transition  from  the  culture 
of  the  pueblos  of  Arizona  and  New  Mexico  to  that  of  the  valley  of  Mexico,  1000 
miles  farther  south  "  (vol.  i.  p.  94).  Thus  everything  goes  to  confirm  the  growing 
opinion  that  the  Aztec  migrations  were  really  from  the  north ;  while  some  even 
hazard  the  somewhat  risky  opinion  that  the  seven  caves  of  the  shadowy  Aztlan  of 
the  Nahua  traditions  may  be  the  equally  shadowy  *^  seven  cities  of  Cibola  "  which 
the  early  Spanish  adventurers  went  in  quest  of  and  thought  they  had  found 
amongst  the  Casas  Orandes  of  the  Tusayan  pueblos.  In  any  case,  the  range  of 
these  huge  communal  structures  is  much  greater  than  is  commonly  supposed ;  and 
in  the  "  Cave  valley  "  of  the  state  of  Chihuahua  Mr.  Lumholtz  explored  the  ruins 
of  a  great  number — "  not  palaces,  but  simply  dwellings,  the  whole  village,  which 
probably  once  housed  3000  to  4000  people,  resembling  in  its  general  characteristics 
the  pueblos  in  the  south-west "  [of  the  United  States]. 

Here  were  recovered  many  beautiful  jars  and  bowls,  "  far  superior  in  quality 
and  decoration  to  anything  now  made  in  Mexico  "  (i.  p.  88).  But  even  these  were 
eclipsed  by  the  earthenware  objects  brought  to  light  in  the  Tepic  district  much 
farther  south.  Some  of  these,  like  those  described  by  Mr.  Holmes  from  Ohiriqui 
(Costa  Rica),  had  an  exquisite  polish  resembling  true  glaze,  and  one  superb  vase, 
described  and  beautifully  reproduced  with  all  its  wealth  of  colour  (vol.  ii.  p.  296),  will 
rank  amongst  the  very  finest  specimens  yet  discovered  in  the  New  World.  Well 
may  the  lucky  finder  exclium  that  "  not  many  specimens  of  such  ware  are  to  be 
seen  in  the  museums  of  the  world,  and  in  some  respects  [the  gold  foil  and  rich 
greenish-blue  sheen  of  the  opalescent  turkey  plumage],  none  of  them  is  comparable 
with  the  one  here  described  '*  (p.  297). 

The  only  fault  to  be  found  with  these  handsome  volumes  is  their  inconvenient 
weight,  which  is  due  to  the  unusually  thick  paper,  needed  perhaps  for  the  effective 
reproduction  of  the  numerous  original  illustrations. 

A.  H.  Keake. 
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POLAR. 

The  Italian  Abgtig  Expedition,  1869-1900. 

'  La  SUJla  Polare  nel  Mare  Artioo,  1899-1900.'  Pp.  592.  'OBseryazioni  seientiflobe 
esegaite  durante  la  Spedizione  polare  dl  8.A.R.  Lulgl  Amedeo  dl  Savoia,  Duca 
degli  Abrazzl,  1899-1900.'    Pp.  723.    Milan  :  HoeplL     1903. 

*  On  the  Pdar  Star  in  the  Arctic  8ea.'  By  H.R.H.  Luigi  Amedeo  of  Sayoy,  Duke  of 
the  Abruzzi.  Translated  by  William  Le  Qaenz.  Two  vols.  London :  Hntohin- 
son  &  Co.     1903. 

In  these  two  volumes  recently  published,  a  detailed  account  is  giyen  of  the 
work  of  the  Italian  Arctic  Expedition.  The  leader,  the  Duke  of  the  Abruzzi, 
relates  the  incidents  of  the  voyage  to  Prince  Rudolf  island,  and  the  work  of  the 
party  at  their  winter  quarters  at  Teplitz  bay.  The  voyage  up  the  British  channel 
was  not  accomplished  without  difficulty  owing  to  the  floating  ice,  and  on  the  return 
voyage  the  vessel  was  imprisoned  in  the  ice  for  fourteen  days,  and  carried-out  to  sea 
through  Da  Bruyne  sound.  In  Teplitz  bay  the  Stella  Polare  was  berthed  amidst 
the  land-ice,  which,  however,  did  not  protect  it  from  the  pressure  of  the  pack  out- 
side, and  consequently  the  members  of  the  expedition  had  to  make  a  hasty  retreat 
to  the  shore.  Fortunately,  it  was  found  possible  to  repair  the  damage,  and,  with 
great  labour  and  by  the  use  of  mines,  to  extricate  the  vessel  in  the  following 
summer.  In  the  autumn  a  sledge  expedition  was  made  round  the  island,  which 
was  found  to  be  covered  with  an  ice-cap,  leaving  only  a  few  patches  bare  at 
Teplitz  bay.  Cape  Saulen,  and  Cape  Fiigely.  In  1874,  when  Payer  travelled  to 
Cape  Fiigely,  the  exposed  ground  seems  to  have  been  more  extensive,  and  probably 
the  ice-surface  is  now  contracting  again,  for  the  loss  from  evaporation  and  melting 
is  certainly  greater  than  the  gain  from  precipitation.  Owing  to  the  lowness  of  the 
island,  there  is  little  movement  in  the  ice,  and  no  calving  of  icebergs  was  witnessed. 

The  chief  geographical  discoveries  of  the  expedition  were  reported  in  the 
Journal,  vol.  xviii.  p.  282,  where  also  a  sketch  was  given  of  Captain  Cagni's  trying 
and  exciting  journey  towards  the  pole,  when  he  succeeded  in  reaching  some  30 
miles  (86^  34'  N.)  beyond  Kansen's  farthest ;  and  allusion]  was  made  to  the  diffi- 
culty he  experienced  in  regaining  the  island  owing  to  the  westerly  drift  of  the  ice 
and  the  leads  that  constantly  opened  and  closed  in  the  pack.  How  great  were  the 
obstacles  he  had  to  overcome  may  be  learned  from  his  own  narrative.  He  was  pro- 
vided with  kayaksi  but  they  had  been  damaged  on  the  journey,  nor  could  they 
have  been  used  amidst  the  shifting  ice.  Frequently  Captain  Cagni  crossed  a 
ohannel  on  a  small  piece  of  floe,  taking  with  him  a  rope,  by  which  his  companions 
towed  themselves  across  with  the  dogs  and  sledges  on  a  larger  block  ;  and  on  one 
occasion  a  short  voyage  was  made  on  an  ice-block,  the  sails  of  the  kayaks  being 
hoisted  to  catch  the  wind.  Dr.  Cavalli,  who  commanded  one  of  the  parties  which 
accompanied  Captain  Cagni  part  of  the  way,  had  also  to  contend  with  broken  ice, 
but  returned  safely  to  Teplitz  bay,  whereas  Lieut.  Querini,  though  he  started  back 
earlier,  when  Prince  Rudolf  island  was  still  in  sight,  was  lost  with  his  two  com- 
panions. 

The  expedition  was  well  provided  with  instruments  of  all  kinds,  and  scientific 
work  was  carried  on  with  regularity,  the  physical  observations  being  under  the 
supervision  of  Captain  Cagni,  while  Dr.  Cavalli  took  charge  of  the  zoological, 
botanical,  and  minoralogical  collections.  Soundings  were  taken  in  Nightingale 
sound,  where  a  maximimi  of  250  fathoms  was  obtained,  and  in  the  southern  part  of 
the  British  channel.  At  Teplitz  bay  hourly  observations  of  the  atmospheric 
pressure,  temperature,  and  humidity  were  recorded,  and  in  summer  of  the  direc- 
tion and  velocity  of  the  wind,  all  of  which  are  given  in  tables  in  the  scientific 
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report.  The  temperature  in  winter  was  Dot  extreme  for  the  latitude,  the  mean  for 
the  coldest  month,  February,  being  —  21^*4  Fahr.,  while  the  lowest  reading  was 
-  45*^*2.  The  force  of  gravity  was  determined  at  Cape  Flora  and  at  Teplitz  bay 
with  the  Stemeck  penduhim  apparatus.  The  result  for  Cape  Flora  was  g  =  9*83088  to. 
(32-25413  feet),  and  for  Teplitz  bay  g  =  9-83240  m.  (32-25911  feet).  Prof.  Luigi 
Palazzo  contributes  a  report  on  the  magnetic  observations,  and  Lieut.  Alepsio  on 
the  tidal  measurements.  The  latter  has  also  worked  out  the  astronomical  observa- 
tions, and  gives  the  following  co-ordinates  :  Cape  Flora,  lat.  79**  56'  47"  N.  (Jack- 
son, 79°  57'  1"),  long.  S*'  20"  38'  E. ;  Teplitz  bay,  lat.  81°  47'  36"-2,  long.  S**  52» 
16'  E. ;  Cape  Fligely,  lat.  81°  50'  43"  N.  Captain  Cagni  carried  with  him  on  his 
excursion  northwards  a  mirror,  instead  of  a  mercurial  horizon,  on  account  of  its 
smaller  weight.  He  found  it  very  difficult  to  level,  and  was  not  satisfied  with  the 
results.  Lieut.  Alessio  believes  that  the  observations  taken  from  the  natural 
hoiizon  are  reliable,  and  are  not  affected  to  any  appreciable  extent  by  variations  in 
refraction.  Nevertheless,  it  is  to  be  regretted  that  a  mercurial  horizon  was  not 
used. 

As  already  mentioned  in  the  report  in  the  Journal  referred  to  above,  animal  life 
is  not  abundant  on  Prince  Rudolf  island.  Eight  species  of  birds  were  obtained,  all 
of  which  have  been  observed  farther  Eouth,  and  eggs  of  the  glaucous  and  ivory  gulls, 
the  dovekie,  and  the  little  auk  were  collected.  Of  the  molluscs  three  are  probably 
new  species.  The  botanical  collection  was  small,  as  might  be  expected  in  an  island 
so  far  north  and  mostly  covered  with  ice.  One  species  only  is  new  to  science,  a 
fungus  which  has  been  named  by  Prof.  Mattirolo  Ascochyta  Ducis  Aprutii  after 
the  leader  of  the  expedition.  The  report  also  contains  papers  on  the  remains  of 
reindeer  found  on  Prince  Rudolf  island,  measurements  of  nineteen  specimens  of 
polar  cod  and  of  a  white  whale,  and  of  skulls  of  walruses  and  polar  bears.  The 
basalts  and  zeolites  of  the  island  are  also  fully  described. 

The  general  narrative  abounds  with  incident,  and  the  story  as  a  whole  is  full 
of  interest.  The  English  translation  is  well  done,  and  the  handsome  volumes  aro 
richly  illustrated,  and  contain  Eeveral  maps,  as  do  also  the  volumes  on  the  scien- 
tific results. 

PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 

The  Vegetation  of  the  Earth. 

*  Die  Vegetation  der  Erde.'    Sammlung  pflanzengeographlBcher  Mouographien  heraus- 
gegeben  von  A.  Engler  und  O.  Drude.     6  vols.     Leipzig :  Engelmann.    1896-1902. 

Oeographical  botany  has,  unfortunately,  not  been  considered  by  most  travellers 
in  foreign — ^known  or  unknown — districts  a  subject  worthy  of  careful  study  before 
leaving  home.  In  spite  of  this,  however,  every  large  expedition  does  of  course 
bring  back  a  more  or  less  bulky  collection  of  dried  or  preserved  plants,  many  of 
which,  however,  often  only  represent  the  more  conspicuous  flowering  plants.  The 
material  thus  brought  back  is  named  by  experts,  and  lengthy  lists  of  plants  are 
drawn  up  by  persons  who  may  never  have  seen  any  of  the  plants  they  are  examining 
in  anything  but  a  dried  condition.  The  lists  drawn  up  in  this  way  are  useful  only 
for  ascertaining  the  geographical  distribution  of  the  plant  species.  The  geographical 
distribution  of  the  plant  species  is,  however,  only  one  aspect  of  geographical  botany. 
From  a  purely  geographical  point  of  view,  it  is,  perhaps,  the  least  important ;  from 
a  purely  botanical  point  of  view,  it  is  certainly  the  least  interesting. 

During  the  last  few  years  botany  has  in  all  its  branches  been  more  and  more 
influenced  by  the  physiological  aspect  of  questions  and  problems.  In  no  branch 
has  this  gradual  change  been  more  noticeable  than  in  geographical  botany. 
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The  plant  species  has  been  replaced  in  importance  by  the  plant  form.  The 
plant  form — in  its  internal  an^  external  structure — is  an  ezpreseion  of  the  way  in 
which  the  plant  has  adapted  itself  to  certain  external  conditions.  Given  certain 
conditions  prevailing  equally  over  a  large  area,  we  find  the  plants — whatever  the 
specific  differences  may  be — ^assuming  certain  common  external  and  internal 
structures.  They  are  said  to  belong  to  the  same  plant  form.  An  association  of 
similar  plant  forms  gives  us  a  formation. 

Roughly  speaking,  three  chief  formations  may  be  distinguished — forest  land, 
grass  land,  and  desert  land.  Their  presence  in  any  region  depends  on  the  amount 
of  water  available  for  the  plant,  and  may  thus  be  directly  due  to  the  rainfall  and 
atmospheric  moisture.  Forest  land  demands  a  large  supply  of  water,  desert  land 
is  satisfied  with  very  little  indeed.  But  we  may,  in  the  centre  of  a  climatic  forest 
formation,  get  a  miniature  desert,  owing  to  some  peculiarity  in  the  nature  of  the 
soil.  The  latter  may  consist  of  a  mass  of  porous  rocky  material,  which  causes  all 
the  water  from  rain  and  other  sources  to  immediately  soak  away  into  the  ground. 
The  climatic  forest  is  interrupted  by  a  desert  on  account  of  certain  conditions 
obtaining  locally,  which  are  strong  enough  to  counteract  the  effect  of  the  climate. 
Such  a  local  desert  would  be  called  an  edaphic  formation. 

The  vegetation  of  any  district  is  dependent  in  the  first  place,  therefore,  on 
climatic  conditions,  and  in  the  second  place  on  edaphic  conditions. 

The  composition  of  the  flora  of  any  district — that  is,  the  plant  species  and 
natural  orders  met  with— depends  almost  entirely  on  the  distribution  of  temperature. 
This  is  evident  already  when  tracing  the  distribution  of  plant  species,  but  becomes 
still  more  evident  if  we  take  genera  or  even  natural  orders.  The  present  state  of 
any  flora  composed  of  plant  species  is  the  result  of  historical  development ;  that  of 
the  native  vegetation,  consisting  of  plant  forms,  is  an  expression  of  the  climatic  or 
edaphic  conditions  obtaining  within  recent  times. 

Forest  land,  grass  land,  and  desert  land  are  the  three  chief  formations,  but  we 
get  various  intermediate  types  of  vegetation,  of  which  the  savannas,  intermediate 
between  the  forest  and  the  grass  land,  are  an  example. 

The  geographical  distribution  of  the  plant  species  and  the  composition  of  the 
flora  of  any  given  district  is  a  matter  of  study  for  the  botanist,  pure  and  simple.  A 
knowledge  of  the  distribution  of  plant-forms — that  is,  a  knowledge  of  the  composition 
and  nature  of  the  vegetation,  as  reflecting  the  influence  of  external  conditions — is 
of  the  utmost  importance,  not  only  to  the  botanist,  but  also  to  the  geographer. 
The  internal  and  external  structure  of  a  plant,  when  taken  into  proper  account, 
may  indicate  fairly  well  the  present-day  climatic  and  geological  conditions  of  the 
district.  But  experience  is  necessary  before  the  secrets  thus  held  by  the  plants  are 
disclosed.  These  secrets,  furthermore,  are  nearly  in  all  cases  revealed  only  on  the 
spot.  Dried  or  preserved,  many  characteristic  features  of  the  plant-form  are 
destroyed  and  disappear.  ^ 

On  the  occasion  of  the  meeting  of  the  International  Geographical  Congress  at 
Berlin  in  1899,  a  most  important  paper  on  the  history  and  development  of  geogra- 
phical botany  was  published  by  Engler.  Engler  divides  the  study  of  plant-geography 
into  three  branches.  Floristic  geobotany  determines  the  flora  of  a  country,  and 
maps  out  its  districts,  regions,  and  formations.  Physiological  geobotany  explains 
the  occurrence  and  nature  of  the  plant-forms,  which  make  up  the  vegetation,  by 
studying  the  prevailing  climatic  and  edaphic  conditions.  Developmental  geo- 
botany tries  to  explain  the  development  and  evolution  of  the  plant  world  in  terms 
of  the  history,  geological  and  otherwise,  of  the  district.  He  goes  on  to  say  that 
no  one  of  these  branches  of  plant-geography  will  be  furthered  materially  by  any 
worker  who  is  not  a  botani8^    This  is  certainly  very  true,  for,  generally  speaking, 
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only  a  botanist  can  advance  botanical  science.  But  a  certain  amount  of  knowledge 
on  the  subject  of  physiological  geobotany,  or  ecology,  as  it  is  sometimes  called,  will 
certainly  be  of  great  use  to  travellers,  and  thus  the  science  of  geography  may  be 
furthered.  I  need  hardly  mention  here  that  even  a  small  amount  of  practical 
acquaintance  with  this  branch  of  botany  would  make  it  far  easier  for  the  traveller 
to  describe  scenery,  in  which  plants  usually  play  such  a  prominent  part.  By  being 
trained  to  use  certain  definite  and  well-defined  technical  terms  to  describe  the 
vegetation  of  any  district,  geographers  would  on  their  travels  be  able  to  give  a  &r 
better  idea  of  the  regions  they  have  visited  than  they  are  at  present. 

The  object  of  these  few  general  remarks  is  to  call  attention  to  a  series  of 
geobotanical  monographs,  which  are  now  in  course  of  publication  under  the 
joint  editorship  of  Prof.  A.  Engler  and  Prof.  Oscar  Drude.  It  is  called  *  Die 
Vegetation  der  Erde.' 

In  their  preface,  the  editors  have  stated  what  the  object  of  this  publication  is. 
It  is,  in  the  first  place,  intended  to  collect  all  that  is  known  about  certain  floristic 
districts,  and  publish  the  results  in  the  form  of  a  number  of  separate  monographs. 
Each  monograph  will  serve  a  twofold  purpose.  The  material  which  has  so  £u- 
accumulated  will  be  more  readily  available  for  consultation,  and  travellers  will 
more  readily  than  heretofore  be  able  to  ascertain  what  is  known  about  any  district 
and  what  still  requires  further  elucidation.  These  monographs  are,  therefore, 
intended  as  guides  both  for  the  geographer  and  the  botanist. 

The  whole  work  on  the  vegetation  of  the  Earth  will  be  published  in  three 
parts.  The  first  part,  which  is  to  appear  last,  will  deal  with  the  general  principles 
of  geobotany,  climatology,  in  its  influence  on  plant  distribution,  the  development 
of  floras,  and  investigation  of  their  phylogeny,  based  on  geology  and  biology. 

The  second  part,  which  also  will  be  published  later,  will  be  devoted  to  the 
plant  formations,  more  particularly  those  of  Europe  and  the  neighbouring  countries. 
The  various  formations  will  be  treated  of  in  separate  monographs. 

The  third  part  consists  of  a  series  of  monographs,  now  in  course  of  publication, 
descriptive  of  naturally  well-defined  floral  districts.  It  is  proposed  to  complete 
this  part  flrst,  as  far  as  Europe  is  concerned,  before  proceeding  to  parts  one  and 
two.  In  the  case  of  extra-European  districts,  it  may,  however,  be  impossible  to 
keep  them  quite  separate.  So  far,  six  volumes  have  appeared,  dealing  respec- 
tively with  tbe  distribution  and  conditions  of  plant-life  in  the  Iberian  peninsula, 
the  Carpathians,  the  Caucasus,  Illyria,  North  and  Central  Germany.  Each  volume 
contains  a  full  account  of  the  plant  species,  plant  forms,  and  plant  formations  met 
with  in  the  particular  district.  The  books  snd  papers  containing  references  to 
the  latter  are  also  listed.  Illustrations  and  maps  are  made  use  of,  but  rather 
sparingly. 

0.  V.  Dabbishibb. 
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The  Antarctic  Expedition. — Since  our  last  number  was  published,  some 
additional  details  respecting  the  Antarctic  Expedition  have  come  to  hand, 
both  through  telegrams  to  the  public  press  and  through  a  despatch  from 
Captain  Colbeck,  supplementing  the  original  report  of  Captain  Soott. 
From  this  it  appears  that  the  possibility  still  remains  that  the  DUcoverif 
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may  return  ibis  season,  the  final  decision  depending  on  the  date  of  the 
breaking  up  of  the  ice.  This  would  seem  to  imply  that  the  ship  was 
still  fast  in  the  ice  when  the  Morning  sailed  homewards,  but  in  this  case 
it  could  hardly  be  expected  to  be  released  before  the  return  of  winter. 
Again,  it  is  stated  that,  the  present  position  being  unsuited  for  more 
extended  operations,  new  quarters  would  be  sought  and  work  continued ; 
which  does  not  fit  in  with  the  idea  that  freedom  of  movement  was  not 
open  at  the  time.  In  any  case,  the  supplies  taken  over  from  the 
Morning,  together  with  such  part  of  the  original  stores  as  had  not  been 
condemned,  are  said  to  be  quite  sufficient  for  another  twelvemonth ;  but 
this  does  not,  of  course,  obviate  the  necessity  for  the  return  south  of 
the  Morning  next  season,  in  case  the  Discovery  does  not  make  her  way 
out  before  the  final  setting  in  of  winter.  As  regards  the  work  aocom- 
plished  by  the  sledge-parties,  it  is  now  known  that  Captain  Scott  and 
his  companions  were  out  for  ninety-four  days,  instead  of,  as  was  stated 
in  the  first  telegram,  going  south  94  miles  only.  This  correction, 
together  with  that  already  made  in  the  Journal  with  regard  to  the 
highest  latitude  reached  (82^  17'),  removes  the  chief  difficulty  in  the 
way  of  following  the  course  of  the  expedition.  Another  sledge-expe- 
dition, not  alluded  to  at  first,  was  that  of  a  party  under  Lieut. 
Armitage,  which  is  now  stated  to  have  gone  west  for  fifty-two  days, 
reaching  an  altitude  of  9000  feet,  and  at  one  point  making  a  perilous 
descent  by  an  ice-slide  of  3000  feet.  On  the  return,  Lieut.  Armitage 
fell  into  a  crevasse,  remaining  suspended  30  feet  below  the  surface, 
and  was  only  saved  by  being  roped  to  the  rest  of  the  party.  This 
journey  should  be  of  special  interest,  as  it  must  apparently  have  led  at 
right  angles  to  the  coast,  into  the  very  heart  of  Victoria  Land.  The 
symptoms  of  scurvy,  which  made  their  appearance  dunng  the  course 
of  these  expeditions,  disappeared,  Captain  Colbeck  says,  after  the  return 
to  the  ship.  Lieut.  Shackleton  was  advised  by  the  doctor  to  return, 
but  all  who  stayed  with  the  Discovery  were  in  good  health  and  spirits, 
and  cheerfully  volunteere.l  to  remain  another  season  in  case  of  need. 
Lieut.  Mulock,  who  went  out  in  the  Morning,  volunteered  for  service 
in  the  Discovery  in  the  place  of  Lieut.  Shackleton. 

EXTBOPE. 

Sand-hill  Vegetation  on  the  Lanoashire  Coait.— A  large  part  of  the 

Lancashire  coabt  is,  as  is  well  known,  fringed  by  drifted  sand-hille,  which  attain  an 
extension  hardly  surpassed  on  any  of  the  British  coasts.  In  spite  of  the  sandy 
nature  of  the  soil,  the  district  has  a  fairly  rich  flora,  and  its  waste  places  seem  to 
offer  unusual  opportunities  for  the  establishment  of  adventitious  species.  Four 
such,  which  seem  to  be  gaining  ground  with  more  or  less  rapidity,  are  described  by 
Mr.  C.  Bailey,  from  the  neighbourhood  of  St.  Anne*s-on-the-Sea,  near  Blackpool, 
in  the  Memoirs  of  the  Manchester  Literary  and  Philosophical  Society  for  December 
15,  1902.  The  firot  is  one  of  the  North  American  evening  primroses  (CEnothera 
biennis,  Linn.),  which  has  been  established  on  parts  of  this  coast  for  seventy  or 
eighty  years,  and  is  one  of  the  earliest  plants  lo  grow  upon  newly  disturbed  ground. 
No.  v.— May,  1903.]  2  o 
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Although  a  prey  to  constant  plucking,  owing  to  its  conspicuous  flowers,  it  con- 
tinues to  spread  more  and  more.  Another  colonist  is  the  Sisymbrium  pannonicum 
(Jacq.)i  ft  crucifer  from  continental  Europe  and  Western  Asia,  which  also  occurs 
about  Preston.  Mr.  Bailey's  observations  show  that  in  1902  it  occupied  a  larger  area 
than  in  1901,  and  is  extending  inland.  A  third  alien,  which,  though  apparently  estab- 
lished some  years,  does  not  seem  to  have  been  previously  reported  from  St  Anne's, 
is  a  dwarf  form  of  the  American  ragweed.  Ambrosia  artemisiae/olia  (a  somewhat 
aberrant  composite),  regarded  as  a  pernicious  weed  on  the  other  side  of  the  Atlantic. 
It  grows  at  St.  Anne's  in  patches  several  yards  in  diameter,  monopolizing  the  rough 
hollows  of  the  sand-hills  almost  to  the  exclusion  of  the  native  vegetation.  Its 
rapid  spread  is  occasioned  by  its  habit  of  giving  off  underground  runners  or  stolons, 
sometimes  over  4  feet  long,  from  which  upright  shoots  spring  at  intervals.  It  is 
suggested  that,  as  fowls  were  formerly  kept  in  the  locality,  fruits  of  the  Anibrosia 
may  have  been  included  in  grain- sweepings  from  the  docks,  with  which  the  fowla 
may  have  been  fed.  The  fourth  adventitious  species  is  a  vetch,  a  near  ally  of 
Vicia  cracca,  which  appears  to  be  still  rare,  and,  though  found  in  every  European 
country  but  Great  Britain,  seems  now  for  the  first  time  recorded  from  this  country. 

The  Oeologioal  History  of  the  Site  of  Salzburg.— An  interesting  investi- 
gation into  the  geology  of  the  region  upon  which  the  town  of  Salzburg  stands,  and 
the  history  of  its  present  relief,  has  been  made  by  Herr  Hans  Crammer,  at  the 
suggestion  of  Prof.  Penck.  The  Monchsberg  and  the  Keiuberg,  which  overlook  the 
streets  of  the  western  parts  of  the  town  and  its  outskirts,  are  chiefly  composed  of 
the  80-called  '*Salzburger  Nagelfluh.*'  As  the  result  of  their  own  re8earches> 
Wahner  and  Fugger  have  concluded  that  this  conglomerate  formation  is  of  pre- 
glacial  age,  while  Penck,  in  *  Die  Alpen  im  Eiszeitalter,'  maintains  that  it  is  of 
interglacial  origin.  A  study  of  some  recent  excavations  has  enabled  Herr  Crammer 
to  show  that  Penck's  view  is  the  correct  one,  and  members  of  the  "glacier'* 
excursion  at  the  forthcomiog  Geological  Congress  will  have  an  opportunity  of 
examining  the  new  exposures.  In  both  the  Monchsberg  and  the  Reinberg  the 
"Nagelfluh"  shows  regular  bedding,  with  a  sharp  dip,  the  strata  resting  on  a 
bed  of  sandstone,  which  in  turn  lies  on  a  mass  of  boulders  and  pebbles.  Penck 
and  Crammer  have  shown,  from  internal  evidencep,  that  this  last  is  a  ground 
moraine,  and  that  it  is  older  than  the  "Nagelfluh"  is  proved,  not  only  by  its 
lower  level,  which  Crammer  has  traced  inwards  for  26  feet,  but  by  the  entire 
absence  of  stones  or  pebhles  from  the  "Nagelfluh ''  within  it.  Crammer  interprets 
his  facts  as  follows :  A  retreat  of  the  Salzburg  glacier  of  the  ice  period  caused 
the  formation  of  a  lake  behind  the  terminal  moraine  to  the  north,  as  Penck  has 
shown,  and  into  this  lake  flowed  the  glacier  water,  the  present  Salzach.  At  the 
mouth  of  the  stream  a  delta  naturally  formed,  with  its  typical  structure  of  a 
smooth,  sloping  cone.  The  core  of  the  cone  consisted  of  the  ground  moraine  of 
the  retreating  glacier ;  this  was  covered  first  by  fine  sand  carried  in  suspension  by 
the  stream,  and  then,  as  the  delta  grew  lake-wards  and  the  stream  became  faster, 
larger  pebbles  and  stones  were  deposited.  The  earlier  covering  consolidated,  after 
the  draining  of  the  lake,  into  sandstoDe,  the  low-lying  sandstone  of  the  Salzburg 
hills,  and  the  later  into  the  "Nagelfluh."  The  Monchsberg  and  Reinberg  are 
parts  of  an  old  delta  built  out  by  the  glacier  stream  in  a  lake  which  filled  the 
Salzburg  plain  between  two  projections  of  the  glacier.  The  destruction  of  the 
once  continuous  "  Nagelfluh "  sheet  has  been  effected,  according  to  Crammer,  by 
the  action  of  both  water  and  ice,  and  the  working  of  the  latter  may  be  traced 
both  in  gradual  grinding  or  abrasion  and  its  sudden  outbursts,  several  features  of 
much  general  importance  in  the  study  of  questions  concerning  glacier-erosion 
being  observable.    But  under  the  protection  of  older  and  harder  rocks  the  "  Nagel- 
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fluh"  remained  undisturbed;  the  strata  of  the  Moochsberg  dip  towards  the  main 
dolomite  of  the  Salzburg  Festungsberg,  and  the  Reinberg  may  owe  its  preseryation 
to  the  same  masF.  On  the  outskirts  of  the  town  the  "  Nagelfluh  "  of  the  Hell- 
brunner  hill  joins  the  outcrop  of  a  bed  of  the  older  "  Gosaukonglomerat,"  and 
another  relic  of  the  old  delta-coyering  is  found  in  the  **  erosion  shadow  "  of  a  hill  of 
nummulite  limestone. 

The  Development  of  the  Vegetation  of  Central  Oermany.*~The  author 

of  this  paper  gives  first  his  own  views  on  the  origin  and  development  of  the  vege- 
tation of  to-day  in  Central  Germany,  and  then  criticizes  very  strongly  the  views 
held  by  Drude.  He  begins  by  discussing  the  early  periods  of  the  last  ice  age, 
when  the  country  was  covered  with  plants  of  an  alpine  and  northern  character, 
and  but  few  representatives  of  the  steppes  of  the  preceding  warm  period  were  left. 
Of  forest  land  there  was  little,  but  gradually,  with  the  increase  of  warmth,  Picea 
exceha  appeared,  driving  away  Pinus  sylvestris,  Betula  pubescens,  Larix  europxa 
and  Pinus  cemhra,  and  itself  giving  way  to  Fagus  sylvatica.  The  advance  of  the 
forest  coincides  with  a  retreat  of  the  remaining  plants  of  the  coldest  period.  The 
increasingly  warm  climate  with  its  heavy  rainfall  gradually,  however,  led  to  a 
period  with  a  moister  and  colder  climate.  It  is,  however,  impossible  here  to 
follow  the  author  further  in  his  very  elaborate  but  comparatively  short  account 
of  the  series  of  changes  in  climate  and  vegetation  which  intervened  between  the 
last  glacial  period  and  the  condition  of  things  obtaining  in  Central  Grermany  to-day, 
with  its  climate,  typically  continental,  and  its  extensive  forests.  The  author 
refers  the  reader  to  a  series  of  his  own  publications,  where  the  whole  subject  is 
dealt  with  more  clearly  than  is  possible  in  a  short  paper,  more  than  half  of  which 
is  made  up  of  strong  criticisms  of  the  work  done  by  other  authors. 

Zoological  Kesearoh  in  the  Adriatic— An  association  for  the  advance- 
ment of  scientific  research  in  the  Adriatic  has  been  founded  recently  in  Vienna. 
At  the  inaugural  meeting,  which  was  held  in  the  university  on  March  24,  the 
proceedings  were  opened  by  the  Rector  of  the  University  of  Vienna,  Hofrath 
Gussenbauer,  and  after  a  speech  by  the  president  of  the  new  association.  Count 
Vetter  von  der  Lilie,  Prof.  Berthold  Hatschek  delivered  an  address  on  *' Marine 
Research."  The  work  of  the  association,  which  will  co-operate  with  the  Govern- 
ment biological  station  at  Trieste,  will  in  the  first  instance  consist  in  establishing 
and  maintaining  a  marine  aquarium  at  Trieste,  and  in  fitting  out  a  suitable 
steam- vessel  for  the  scientific  exploration  of  the  northern  part  of  the  Adriatic. 

Beafforestation  in  Italy.— A  consular  report  on  the  trade  of  Naples  dwells 
on  the  unsatisfactory  condition  of  forest  management  in  Italy  at  the  present  time. 
A  forest  law  of  1877  empowered  the  withdrawal  of  4,000,000  acres  of  forest  land 
from  reserve,  as  it  was  considered  that  a  great  quantity  of  land  would  thus  be 
brought  into  cultivation.  This  proved  to  be  the  case,  especially  in  the  lower 
ground,  and  the  result  was  that  the  forests  of  Italy  were  felled  in  a  most  reckless 
manner.  It  is  now  generally  admitted  that  State  aid  must  be  called  in  if  anything 
is  to  be  done,  and  reaflbrestation  undertaken.  It  is  suggested  that  the  cork  tree 
would  be  the  most  profitable  for  the  latter  purpose.  Apart  from  Italy,  the  cork 
production  of  the  world  is  thus  distributed : — 


♦  •  Ueber  die  Entwicklnngsgeschichte  der  gcgenwaertigcn  phanerogamen  Flora  und 
Pflanzendecke  Mitteldeutschlands/  By  Aug.  Schulz.  Berichte  der  Deutsohen 
Botan.  Gesellschaft.    Band  xx.    Berlin,  1902.    4",  pp.  54-81. 
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Country.  Are*  in  acres.        (quintal*  of  Vvnnrt 


^2201^.).  «•««■ 


Portugal I     741,000  |  275,000  089,000 

Spain         I      617,500  ,  328,000  1,400,000 

694,070  i  88,000  288,000 

876,800  I  60,000  320,000 

197,600  I  7,000  24,000 


Algeria 

France 

Tunis 


Italy  has  abont  the  same  area  as  Tunis  under  cork  forest,  but  she  exports  to  the 
value  of  about  £86,000.  The  Calabrian  forests  have  been  almost  entirely  destroyed, 
the  trees  having  been  burnt  for  charcoal. 

ASIA. 

Surveys  in  China.—  On  the  termination  of  the  Chinese  disturbances  in  1901, 
an  important  expedition  was  organized  under  Lieut-Colonel  Manifold  and  Captain 
Hunter,  who  set  out  from  Peking  for  Buchwan  on  September  20«  1901,  witii  the 
object  of  exploring  the  routes  to  the  upper  Yangtse  valley  from  the  north-east. 
Colonel  Manifold  recently  gave  some  account  of  the  earlier  part  of  the  journey 
before  the  United  Service  Institution  of  India,  in  whose  journal  for  January  last 
the  paper  is  printed.  While  entering  but  little  into  details  respecting  the  actual 
survey  work  accomplished  (though  this  was  of  considerable  importance,  as  the 
routes  were  in  part  entirely  new),  the  paper  is  of  interest  from  the  light  which  it 
throws  on  the  conditioa  of  the  country  and  the  attitude  of  the  people  on  the  morrow 
of  the  occupation  of  Peking  and  parts  of  the  neighbouring  provinces  by  the  allied 
powers.  Colonel  Manifold  found  that  a  correct  knowledge  of  tbe  events  of  1900 
and  1901  had  extended  far  beyond  the  area  actually  affected  by  the  operations,  no 
attempt  being  made,  as  after  former  defeats,  to  deceive  the  populace  as  to  the  real 
issue  of  the  fighting.  Although  it  might  have  been  supposed  that  the  recent 
disturbances  would  have  made  travel  in  the  far  interior  less  safe  than  usual,  this 
was  by  no  means  the  case,  the  officials  feeling  that  they  would  be  held  responsible 
for  the  safety  of  foreigner?,  to  whom,  and  especially  to  missionaries,  nn  unusual 
amount  of  deference  was  shown.  A  widespread  desire  for  the  adoption  of  European 
methods  and  ideas,  as  the  only  means  of  maintaining  a  stand  against  foreign  aggres- 
sion, was  also  observable.  From  Peking  the  route  of  th«  Peking-Hankow  railway 
was  at  first  followed,  and  Colonel  Manifold  formed  a  high  opinion  as  to  the  future 
commercial  importance  of  tbe  line,  which,  with  its  continuation  to  Canton,  will 
tap  the  commerce  of  all  the  main  waterways  of  China.  The  nations  controlling 
this  great  highway  must,  he  thinks,  exercise  a  very  great  influence  over  the 
country  on  either  hand.  Beyond  the  Hwang-ho  the  loess  country  was  entered,  and 
tbe  expedition  experienced  great  difliculties  in  attempting  to  travel  by  any  but  the 
one  trunk  road  through  it,  the  peculiar  vertical  cleavage  of  the  loess  placing  in- 
superable difliculties  in  the  way  of  free  communication.  By  making  a  short  cUtouTy 
in  the  environs  of  Honan-fu,  the  undesirable  meeting  with  the  court  and  its  retinue, 
then  reluming  from  Sian-fu  to  the  capital,  was,  however,  avoided.  The  Lo  valley 
which  was  next  ascended,  had  previously  been  unvisited  by  Europeaos,  while  the 
crossing  of  the  Chin-Ling  range  from  Sian-fu  to  the  Yangtse  valley  was  likewise 
effected  by  hitherto  unknown  tracks,  so  that  the  geographical  results  of  the  journey 
will  here  ba  of  considerable  importance,  especially  as  the  expedition  was  accom- 
panied by  two  trained  surveyors  from  Kurki.  The  subsequent  explorations  in 
eastern  Suchwan  and  Hupe  are  not  touched  upon  in  the  paper,  which  concludes 
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by  insisting  on  the  need  of  prompt  and  energetic  action  by  British  capitalistF, 
if  the  Yangtse  valley  is  to  be  opened  up  by  British  enterprise. 

Soientific  Besnlts  of  Dr.  Sven  Hedin's  last  Expedition.— The  hope  has 

more  than  once  been  expressed  in  the  Journal  that  the  means  might  be  found  to 
publish  in  extenso  the  very  valuable  scientific  material  brought  back  by  Dr.  Sven 
Hedin  from  bis  last  expedition.  This  hope,  we  are  pleased  to  state,  is  now  about 
to  be  realized,  the  necessary  funds,  amounting  to  75,000  kroner,  or  about  £4000, 
having  been  voted  by  the  Swedish  Riksdag  in  March  last.  The  decision  was 
arrived  at  **  utan  voteriog  ^'  (without  voting),  and  the  Kiksdag  is  to  be  complimented 
on  the  enlightened  aid  which  it  has  thus  once  more  given  to  the  cause  of  science. 
The  general  plan  of  the  work,  which  it  is  hoped  to  publish  within  three  years,  has 
already  been  sketched  in  the  Journal,  Dr.  Hedin  himself  will  contribute  two  large 
volumes  on  the  purely  geographical  results,  while  the  more  special  branches  of 
science  will  be  dealt  with  by  specialists,  who  are  already  working  up  the  materiaL 
The  work  will  be  published  in  Eoglish,  and  will  no  doubt  be  largely  subscribed  for 
in  this  country. 

Earthquake  of  Andijan. — It  appears,  from  the  exact  official  6gures  concern- 
ing the  lasc  Andijan  earthquake,  that  the  total  number  of  persons  who  perished 
during  the  earthquake  was:  1021  iu  the  town  of  Andijan,  3342  in  158  villages  of 
the  district  of  Andijan,  285  persons  in  106  villages  of  the  district  of  Marghelan» 
and  four  in  the  district  of  Osh.  Total,  4652  persons.  The  numbers  of  cattle 
killed  were  also  very  great,  namely,  1375  in  Andijan,  4693  in  its  district,  518  in 
the  district  of  Marghelan,  and  139  in  that  of  Osh.  Total,  6725.  The  number  of 
houses  destroyed  reaches  34,882,  namely,  123  and  9526  respectively  in  the  Russian 
and  the  native  portions  of  Andijan,  17,913  in  the  villages  of  the  Andijan  district, 
5622  in  the  ^larghelan,  and  795  in  the  Osh  district. 

The  Tram-Siberian  Railway. — From  the  report  of  the  last  meeting  of  the 
Board  of  Directors  of  the  Siberian  Kailway,  it  appears  that  the  main  line  is  now 
completed  permanently  except  for  the  portion  circling  Lake  Baikal,  which  it  is 
hoped  will  be  finished  by  the  close  of  1904.  The  total  cost  of  the  line,  including 
the  Baikal  section,  amounted  to  nearly  385,000,000  roubles.  The  number  of 
immigrants  who  have  had  grants  of  land  allotted  to  them  is  611,494,  and  for 
colonization  purposes  a  sum  of  30,000,000  roubles  has  been  assigned.  To  facilitate 
the  acquisition  cf  agricultural  implements  and  seed«,  etc.,  twenty-nine  depots  have 
been  established.  Arrangements  have  been  made  for  an  elllcieDt  prospecting  of 
the  country  in  the  neighbourhood  c  f  the  railway,  with  the  view  to  the  development 
of  its  mineral  resources^  and  these  have  already  led  to  the  discovery  of  oil  in  the 
vicinity  of  Sudjenka,  in  central  Siberia,  and  near  Cheremkhovskoje,  in  the  pro- 
vince of  Irkutsk.  A  special  grant  has  also  been  made  for  the  encouragement  of 
gold  prospecting,  and  an  investigation  of  the  Yenesei  and  Obi  has  revealed  the  fact 
that  these  rivers  are  navigable  for  ocean  steamers  for  a  distance  of  nearly  1000 
miles. 

Trade  Routes  in  Siam. — In  the  report  of  H.M.'s  Consul  at  Chiengmai  it  is 
stated  that  full  f^urveys  are  now  being  carried  on,  and  are  almost  completed,  in 
connection  with  the  projected  main  line  of  railway  from  Bangkok  to  the  north. 
This  was  originally  intended  to  run  through  Paknampho  to  Utaradit  and  Phro, 
and  thence  north-westwards  to  Lampang.  Chiengrai,  the  trade  centre  on  the 
Me-kok,  through  which  all  the  Yunnan  trade  passes,  is  the  ultimate  goal.  The 
present  surveys,  it  is  understood,  favour  a  direct  route  along  the  west  bank  of  the 
Me-yom,  tapping  the  plain  around  the  prosperous  towns  of  Sawankalok,  Pichai, 
and  Pitganulok,  and  going  nearly  due  north  to  Lakhon-Lampang.  Tbis  town, 
which  is  distant  203  miles  from  Paknampho,  is  likely  to  be  the  centre  of  the 
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northern  railway  system.  The  line  will  be  extended,  not  north-easterly  by  Muang 
Ngao  and  Prayao,  as  originally  intended,  but  somewhat  north-westerly  along  the 
Me-tui,  an  affluent  of  the  Me-wang,  and  across  or  through  the  very  slight  water- 
shed separating  the  Me-wang  from  the  Me-lao  in  tl^  Mekong  basin  iuto  the  fertile 
and  populous  valley  of  that  stream,  where  construction  would  be  free  from  all 
engineering  difficulties  right  up  to  the  walls  of  Cbiengrai,  a  distance  of  about 
130  miles  from  Lakhon-Lampang. 

The  Late  Drought  in  Cyprus. — The  official  correspondence  relative  to  the 
late  drought  in  Cyprus  has  been  published,  and  shows  that  the  meteorological 
conditions  last  year  were  more  unfavourable  than  at  any  previous  period  since  the 
British  occupation.  In  the  beginning  of  June  the  high  commissioner  reported 
that  the  entire  rainfall  for  the  preceding  twelve  months  in  the  Mesorea  plfidn  only 
amounted  to  6*17  inches.  The  drought  was  gCDeralized,  but  was  chiefly  felt  in 
the  Mesorea,  which  is  the  principal  cereal-produciog  district.  According  to  a 
series  of  records  of  the  island  rainfall  appended  to  the  report,  it  seems  that  the 
average  amount  of  rain  which  falls  at  Nicosia  from  October  to  February  inclusive 
— ^the  rainy  season — is  105  inches,  this  being  the  mean  of  observations  from  the 
year  1881.  In  the  winter  under  consideration,  however,  the  fall  recorded  during 
this  period  was  only  3*78  inches.  The  year  1888  was  likewise  a  drought  year, 
only  5  inches  falling  during  the  corresponding  period.  Turning  to  the  other 
districts,  the  deficiency  is  hardly  less  striking.  In  Larnaka  3*17  inches  fell,  instead 
of  the  average  11'27  inches — considerably  le^s  than  one-third.  In  Limassol  the 
amount  recorded  was  6*68  instead  of  14*43  inches,  and  in  Famagusta  and  Kyrenia 
the  figures  were  4*14  and  7*84,  as  against  13*34  and  17*26  respectively.  Papho 
was  the  only  district  which  did  not  show  a  rainfall  lower  than  any  previously 
recorded,  but  even  here  only  two-thirds  of  the  average  fell.  Relief  works  were 
established  and  are  being  maintained  until  next  harvest,  the  aggregate  number 
employed  at  the  different  centres  averaging  about  2000  daily.  Money  assistance 
is  also  given  by  Government  to  Eolvent  farmers  who  have  sown  largely,  and  are 
without  any  grain  for  food. 

APBICA. 

The  Fositioil  of  Fort  Jameson. — To  the  longitudes  determined  in  Central 
Africa  by  the  aid  of  the  telegraph,  we  may  now  add  that  of  Fort  Jameson,  in 
North-Eastern  Hhodesia,  which  was  fixed  in  December  last  by  means  of  signals 
sent  from  Kimberley  at  the  instance  of  Sir  David  Gill.  We  have  been  favoured  by 
the  Foreign  Office  with  a  copy  of  the  letter  sent  by  Mr.  Codrington  to  the  South 
Africa  Company,  in  which  the  exact  method  adoi3ted  for  the  determination  of  the 
position  is  described.  Local  mean  time  was  obtained  on  December  4,  11,  and  17 — 
of  the  4th  and  17th  by  equal  altitudes  of  the  sun,  and  on  the  lllh  by  ten  altitudes 
taken  in  the  morning  and  ten  in  the  afternoon.  Signals  from  Kimberley  were  received 
on  the  6th,  10th,  and  16th,  the  local  mean  time  being,  of  course,  obtained — in  the 
absence  of  actual  observations  on  those  days — by  the  chronometer  rates  determined 
on  the  11th  and  17th.  The  resulting  longitude  in  time  was  2h.  10m.  40*428.  on 
the  6th,  2h.  10m.  40  59?.  on  the  10th,  and  2h.  10m.  42'97s.  on  the  16th.  Owing, 
however,  to  the  considerable  variation  of  the  figure  for  the  last  date  from  those 
of  the  two  first,  the  longitude  has  been  assumed  to  be  2h.  10m.  41s.,  or 
32°  40'  15"  E.,  which  gives  a  position  about  3 to.  west  of  that  shown  on  the  War 
Office  map.  The  latitude,  calculated  from  the  meridian  altitudes  of  two  pairs  of 
stars,  north  and  south,  is  13°  38'  12"  S.  The  observations  were  taken  by  Mr. 
Wallace,  chief  surveyor,  with  an  8-inch  sextant. 
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Meteorological  Institutes  in  South  Africa.— A.  meteorological  head- 
station  has  been  recently  established  in  Bloemfonteio,  and  sub-stations  are  being 
arranged  for  in  Harrismith^  Eroonstad,  Heilbron,  Bethlehem,  and  Bethulie,  it 
being  intended  to  send  the  records  from  these  various  stations  to  Bloemfontein. 
Observations  taken  so  far  show  remarkable  variations  of  conditions  throughout 
the  Orange  River  Colony,  both  with  regard  to  the  stations  as  compared  with  one 
another,  and  also  to  the  conditions  obtaining  in  the  different  stations. 

TTniform  Time  for  South  Africa. — The  Colonial  Office  gives  notice  that  a 
uniform  time,  based  on  the  30th  meridian,  or  two  hours  east  of  Greenwich,  has 
been  adopted  by  all  the  South  African  Gk)vernments,  with  the  exception  of  German 
South-West  Africa.  On  February  28  last,  at  11.30  p.m.,  the  time  was  advanced 
to  midnight  in  the  Transvaal,  and  similar  steps  were  taken  in  the  other  South 
African  colonies,  except  in  Natal,  where  no  change  was  necessary. 

The  Du  Bourg  Expedition. — After  the  death  of  its  leader  (ante,  p.  319),  this 
expedition  continued  its  route,  with  some  modification  of  the  original  plan,  under 
the  leadership  of  M.  Golliez,  and  made  its  way  to  the  coast  by  way  of  the  Congo 
and  Brazzaville,  reaching  France  about  the  end  of  March  (Itevue  Fran^aise^  April, 
1903).  From  Amadis,  the  scene  of  the  death  of  M.  Du  Bourg,  the  survivors  made 
their  way  down  the  Welle,  of  which  a  survey  was  made  from  the  confluence  of 
the  Kibali  and  Dugu.  Its  course  was  found  to  be  very  tortuous,  and  to  have  been 
very  inaccurately  shown  on  previous  maps,  so  that  the  survey  will  be  of  considerable 
value  for  African  cartography. 

Explorations  in  French  Congo. — M.  Alexis  Bousset,  who  last  year  under- 
took an  expedition  for  the  survey  ot  a  route  from  the  Congo  to  the  Shari  by  way 
of  the  Babr  Sara,  the  important  south-western  branch  of  the  latter  river,  has,  we 
learn  from  the  Revue  Frangaise  for  April,  died  on  his  return  to  the  coast  after 
successfully  completing  his  mission.  The  route  surveyed  leads  by  the  Fafa,  a 
tributary  of  the  Bahr  Sara,  and  is  sdd  to  shorten  the  journey  to  the  Chad  basin 
from  the  south  by  200  kilometres  (125  miles).  The  Fafa  was  found  to  be  broken 
by  two  rapids  only,  and  to  be  otherwise  suited  for  navigation.  M.  Bousset  had 
previously  done  other  good  work  in  this  region.  Additions  continue  to  be  made 
also,  in  points  of  detail,  to  our  knowledge  of  the  Congo  tributaries  in  this  region. 
Thus  we  learn  from  the  Mouvement  Oeographique  (1903,  No.  11)  that  a  further 
exploration  of  the  ''  Likuala  aux  herbes,*'  between  the  Sanga  and  Ubangi,  has  been 
made  by  M.  Yasseur,  who  ascended  the  river  in  a  steamer  to  a  little  north  of 
1^°  N.  lat.  At  this  point  it  was  still  30  yards  wide  and  over  10  feet  deep,  flowing 
at  the  time  through  an  inundated  forest,  though  it  sinks  to  an  insignificant  stream 
in  the  dry  season.  The  natives  in  this  part  were  hostile,  but  lower  down  were 
more  friendly,  and  showed  no  fear  or  surprise  at  the  sight  of  the  steamer.  In  a 
map  which  accompanies  the  note,  account  has  been  taken  of  the  work  of  the  recent 
Franco-German  boundary  commission  ((inte,  p.  457),  which  shows  that  the  Sanga 
and  Ubangi  are  closer  together  than  has  been  supposed.  The  thirteenth  number 
of  the  same  journal  gives  a  short  account  of  a  recent  exploration,  by  Captain 
Scheerlicck,  of  the  Pama,  an  important  upper  branch  of  the  Alima,  first  explored 
in  1883  by  Dr.  Ballay.  It  flows  for  a  long  distance  from  south-west  to  north-east, 
parallel  to  the  upper  Alima. 

Exploration  of  Southern  Angola. — It  is  stated  in  the  Deutsche  Kolonial' 
zeiiung  (No.  14,  1903)  that  the  results  of  an  expedition  sent  out  in  1900  by 
Eolonial-wirtschaftliche  Komitee,  in  association  with  the  Campanhia  de  Mossa- 
modes  and  the  South- West  Africa  Company  of  London,  are  about  to  be  published 
in  a  full  report  by  experts  on  the  subjects  to  which  attention  was  mainly  directed, 
viz.  the  economic  resources  of  this  (art  of  West  Africa.    The  district  explored 
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was  the  Hinterland  of  Mossamedes,  especially  the  region  between  the  Kunene  and 
Zambezi,  and  it  is  stated  that  the  new  light  thrown  on  the  botany  of  this  country 
is  of  special  importance,  no  expedition  sicce  the  days  of  Welwitsch  and  Schwein- 
furth  having  brought  back  botanical  collections  of  such  value,  while  the  studies 
of  economic  plant?,  especially  rabber,  are  also  of  great  interest.  The  expedition 
referred  to  seems  to  be  that  of  which  mention  was  made  in  the  Journal  for 
December,  1899  (p.  665),  though  authority  was  there  given  for  the  statement  that 
it  started  in  August  of  that  year,  and  not  in  1900.  The  leader  of  this  expedition 
was  the  botanist,  Dr.  Baum. 

The  Spanish  Colonies  in  West  Africa.— In  the  Bol  de  la  B.  Soc,  Geogr. 

de  Madrid  Sr.  E.  d* Almonte  gives  the  following  areas  and  populations : — 


Area  in  sq.  m. 

Pop. 

Oontinenlal  territory 

9890 

137,000 

Femaodo  Poo 

• . . 

800 

19,542 

AuDobon 

•  .a 

6f 

1,303 

Corisco 

•  .  . 

5i 

732 

Elobey  Ibles     ... 

•  •  . 

1 

313 

Totals    10,703J      158,890 

The  areas  are  only  approximate,  and  the  population  of  the  continental  territory 
can  only  be  a  very  rough  estimate,  and  is  probably  too  large.  The  population  of 
Fernando  Poo  is  taken  from  the  census  of  1901.  The  white  inhabitants  are  very 
few,  namely,  501  in  Fernando  P6o,  6  in  Annobon,  and  12  in  Corisco.  The  con- 
tinental territory,  definitely  secured  to  the  Spanish  crown  by  the  Franco-Spanish 
treaty  of  1900,  extends  along  the  coast  from  1^  to  2°  10'  N.  lat.,  between  the 
rivers  Muni  and  Campo.  The  coast  consists  of  plains  or  undulating  country^ 
beyond  which,  about  12  miles  from  the  sea,  are  heights  culminating  in  the  Pico 
Agudo  de  las  Siete  Montafias  at  a  height  of  2790  feet.  La  Mitra,  between  the  rivers 
Congue  and  Utongo,  rises  to  3940  feet,  and  the  culminating  height  of  the  territory 
lies  between  the  Laiia  and  San  Benito,  attaining  some  5900  feet.  The  rivers  are 
much  encumbered  with  falls  and  rapids,  but  the  Campo  is  navigable  for  some  12 
miles  from  its  mouth  up  to  the  cascades  of  Bina  by  steam-launches,  though  its  bar 
is  difiBcult  to  cross,  and  the  San  Benito  (or  Volo)  to  the  cascades  of  Yobe.  The 
Mnni  is  an  estuary  into  which  several  rivers  flow,  and  has  a  maximum  depth  of 
108  feet  near  the  French  shore,  but  vessels  entering  it  must  have  a  draught  of  less 
than  20  feet  in  order  to  cross  Corisco  bay.  Archaian  and  Palajozoic  rocks  seem  to 
predominate  in  the  interior  of  the  country,  and  secondary  formations  extend  along 
the  coast  covered  with  quaternary  deposits.  The  whole  country,  except  some  parts 
of  the  coastal  belt,  is  clothed  with  dense  forest,  where  all  the  trees  and  plants  of 
tropical  Africa  flourish — timber  trees,  dyewoods,  fibres,  indiarubber,  gums,  oil,  and 
c .co-palms,  etc.,  and  various  fruits.  Manioc,  sweet  potatoes,  yams,  maize,  etc., 
are  cultivated  to  a  small  extent  by  the  natives,  and  vanilla,  cocoa,  and  other  plants 
near  the  settlements.  The  country  is  little  developed,  and  the  exjxjrts  consist 
chiefly  of  palm  oil,  indiarubber,  mahogany  and  other  timber.  The  hot  and  moist 
climate  renders  the  country  unsuitable  for  European  colonization,  and  the  chief 
settlement,  the  so-called  town  of  Bata,  is  only  a  row  of  houses  along  the  coast,  in 
spite  of  the  efforts  made  by  the  French  to  foster  its  growth.  There  are  a  few 
factories  in  Bata  of  various  nationalities,  and  others  are  established  on  the  Rio 
Muni. 

Stationary  Dunes  in  the  Sahara.— In  the  Comptes  liendus  of  the  Paris 

Academy  of  Sciences  (meeting  of  February  G,  1900),  M.  Ilochreutiner  has  a  note 
on  a  special  type  of  dunes  on  the  margin  of  the  Sahara,  which  difl*ers  from  the 
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normal  in  showing  no  tendency  to  move  in  the  direction  of  the  prevailing  wind. 
A  good  example  is  that  of  Ain  Sefra,  which  owes  its  origin  to  a  local  wind- 
current  hlowing  down  the  side  valley  of  the  Feijet-el-Betum  across  the  longitudinal 
valley  of  the  Wed-el-Brij,  and  depositing  the  sand  which  it  raises  on  a  well-defined 
area,  adjoining,  though  not  touching,  the  southern  wall  of  the  latter.  Although 
quite  stationary,  the  dune  presents  all  the  exteroal  characters  of  moving  dunes. 
The  writer  considers  that  attempts  to  fix  this  dune  are  unuecessary,  though  the 
plantations  which  have  heen  estahlished  are  important,  from  the  fact  that  every 
inch  of  soil  gained  is  of  value  from  an  agricultural  point  of  view. 

AMSBIOA. 

North- Western  California. — An  examination  of  the  north-western  region  of 
California,  with  a  view  to  testing  its  capahilities  for  stock-rearing,  has  lately  been 
made  by  Mr.  J.  B.  Davy,  of  the  agricultural  experiment  station  of  the  University 
of  California,  and  his  report,  issued  last  year  at  Washington,  contains  much 
interesting  information  on  the  surface  features  of  the  country.  North-western 
California,  as  a  well-marked  topographical  area,  is  defined  as  lying  between  39^ 
and  42®  N.  lat.,  and  between  the  coast  and  the  inner  coast  range  mountains.  Of 
the  seven  agricultural  and  climatal  areas  into  which  it  may  be  subdivided,  Mr. 
Davy^s  examination  extended  to  four,  viz.  the  Interior  Plateau  belt,  the  Coast 
Bluff  belt,  the  Redwood  belt  (lying  between  the  two  first),  and  the  district  at  the 
headwaters  of  the  Russian  river,  which  forms  a  connecting  link  with  the  topo- 
graphical region  of  Western  Central  California.  The  general  character  of  the 
region  is  that  of  a  dissected  plateau,  the  Coast  Bluff  belt  having  a  width  of  only 
from  1  to  3  miles,  while  the  Redwood  belt  seems  distinguished  rather  by  its 
climatal  than  its  topographical  features,  though  the  causes  which  delimit  the 
growth  of  the  forest  are  not  clearly  understood.  In  the  plateau  belt  there  are 
numerous  mountain  valleys  which,  by  their  cool  climate,  fertile  soil,  and  abundant 
supply  of  water  and  timber,  are  eminently  adapted  for  dairying,  though  little  is  at 
present  done  owing  to  difficulty  of  transport.  The  original  vegetation  has  been 
much  modified  by  farming  operations,  and  even  in  the  wild  pastures  many  valuable 
native  species  have  been  much  reduced  by  heavy  grazincj,  while  weedy  species 
have  become  naturalized.  Systematic  efforts  are  needed  to  improve  and  renew  the 
pastures,  which  throughout  this  belt  of  country  have  much  deteriorated.  The 
upland  ridges  of  the  plateau  furnish  a  still  larger  area  of  pasture,  being  not  fitted 
for  general  agriculture.  They  form  the  summer  or  annual  pastures,  while  winter 
feed  is  found  among  the  woodlands  which  clothe  the  gulches  and  steep  sides  of  the 
canons,  the  principal  trees  being  Douglas  spruce  and  three  kinds  of  oak,  one  of 
which  is  highly  valued  for  its  bark.  These  timbered  lands  cannot,  however,  make 
first-class  pastures,  though  something  may  be  done  to  improve  the  open  spaces. 
But,  as  the  writer  insists  at  various  parts  of  the  report,  the  timber  and  brush  are 
most  important  for  the  preservation  of  the  water-supply.  Other  types  are  the 
"  Chaparral  "  areas — consisting  of  dry,  stony  ground  covered  with  a  dense  brush 
of  prickly  or  rigid  shrubs — and  the  sub-alpine  meadows,  which,  being  completely 
isolated,  retain  the  character  of  the  primitive  fiora.  They  are  valuable  as  supply- 
ing green  pasturage  for  several  weeks  after  the  lower  upland  pastures  are  dry  and 
brown.  The  soils  on  the  coast  bluffs  or  **  mesa"  lands  differ  materially  from  those 
of  the  plateau  and  valleys,  but,  though  little  suited  for  sheep,  supply  some  excellent 
cattle  ranges.  The  coast  is  fringed  with  sand-dunes,  and  Mr.  Davy  enters  fully 
into  the  question  of  their  planting  with  sand-binding  species.  Some  of  these  have 
a  certain  forage  value,  but  the  wisdom  of  stock- feeding  on  reclaimed  dunes  is 
doubtful.  Grasses  are  scarce  in  the  Redwood  belt,  which,  as  a  rule,  is  densely 
shaded,  and  clearing  is,  of  course,  opposed  to  the  interests  of  the  lumber  trade. 
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AXT8TRALA8IA  AND  PACIFIC  ISLANDS. 

Becent  Work  in  New  Oninea.— The  Annual  Report  for  1900-1901  on 
British  New  Guinea, issued  last  year  at  Brisbane,  contains,  a^  usual,  a  large  amount 
of  interestiog  matter  relating  to  the  country  and  its  inhabitants,  though  the 
multitude  of  subjects  treated  of  makes  it  a  matter  of  some  difficulty  to  sift  out  the 
geographical  items  from  the  mass  of  other  matter.  The  Reports  of  the  Lieut.- 
Governor  on  his  visits  of  inspection  are  of  interest  principally  as  showing  the 
general  progress  towards  the  development  and  pacification  of  the  territory,  the 
statements  as  to  the  progress  of  planting  in  various  parts  being  on  the  whole 
encouraging.  Among  other  visits  paid  during  the  year,  those  to  some  of  the  island 
groups  in  the  extreme  east,  and  that  to  the  Aird  River  delta  for  the  investigation 
of  the  murder  of  Mr.  Chalmers  and  his  companioDs,  may  be  specially  mentioned. 
Jo  describing  a  visit  to  the  north-eastern  division,  the  Lieut.-Governor  gives  a 
striking  description  of  the  Gx>ropu  range,  the  highest  point  of  which,  some  10,000 
feet  high,  has  recently  been  named  *'  Mount  MacGregor."  A  new  Government 
station  for  this  division  has  been  founded  on  Tufi  inlet,  just  north  of  Cape  Nelson, 
and  aphotograph  taken  from  this  station  looking  up  the  winding  inlet  to  the  im- 
posing peaks,  Mounts  Trafalgar  and  Britannia,  is  reproduced.  Various  reports  by 
subordinate  cfficials  describe  journeys  into  the  interior,  some  of  which  have  resulted 
in  considerable  additions  to  our  knowledge.  The  expedition  from  the  coast  near 
Cloudy  bay  across  the  main  range  to  the  headwaters  of  the  Musa  has  already  been 
referred  to  in  the  Journalj  but  attention  may  be  called  to  the  photograph  of  the 
gap  in  the  Mount  Suckling  range  through  which  one  of  the  upper  branches  of  the 
Musa  cuts  its  way  to  the  north.  Further  light  on  the  upper  system  of  the 
Muea  was  thrown  by  an  expedition  which  started  from  the  shores  of  Collingwood 
bay,  on  the  north-east  coast,  with  the  object  of  discovering  and  punishing  the 
interior  tribes  whose  murderous  raids  have  long  been  the  terror  of  the  dwellers  on 
the  shores  of  the  bay.  They  have  been  generally  known  on  the  coast  as  "  Doriri," 
and  the  expedition  proved  that,  as  had  been  conjectured,  this  name  is  a  general 
designation  for  the  unruly  tribes  dwelling  on  the  headwaters  of  the  Musa.  The 
route  led  round  the  northern  base  of  the  Goropu  range,  through  a  district  in  which 
many  of  the  streams  flowed  with  a  thick  milky-looking  water,  while  in  traversing 
their  wide  flood  channels  the  traveller  sometimes  sinks  to  the  knees  in  a  kind  of 
pipeclay  slush.  These  strange  waterways  are  attributed  to  landslips  in  the 
Goropu  range,  which  hold  back  the  water,  until  it  at  last  bursts  forth  carrying 
devastation  in  its  train.  The  banks  of  one  of  these  streams,  the  Wakioki,  were 
thickly  clothed  with  Casuarinas,  while  on  the  spurs  of  the  range  grew  huge 
mountain  pines  towering  high  above  the  other  tall  forest  trees.  After  crossing  the 
divide  to  the  Musa  system,  good  views  were  obtained  of  the  graceful  Mount  Mac- 
gregor  and  the  more  massive  Mount  Suckling  a  little  further  south.  The  Musa 
and  its  tributaries  were  found  to  be  deep  and  impetuous  streams,  the  crossing  of 
which  involved  considerable  difficulties.  The  headwaters  of  another  of  the  north 
coast  rivers — the  Kumasi — were  investigated  by  Mr.  A.  L.  Walker,  who,  in  spite  of 
severe  fever,  made  his  way  for  some  distance  into  a  broken  mountainous  district  in 
the  vicinity  of  Mount  Lamington,  in  the  Hydrographer's  range.  This,  as  well  as 
a  portion  of  the  main  range,  was  found  to  be  drained  by  the  branches  of  the 
Kumasi,  where  the  supposititious  course  of  the  Yodda  has  hitherto  been  marked  on 
the  map.  The  Kumasi  is  a  turbulent  stream,  and  Mr.  Walker  was  nearly  drowned 
when  attempting  to  descend  on  a  raft,  his  native  followers  restoring  him  by  a  process  of 
artificial  respiration.  In  its  lower  course  the  river  flows  through  a  fertile,  thickly 
peopled  country.  The  report  contains  many  details  on  the  natives  and  their 
customs,  and  there  are  numerous  photos  showing  their  houses  (some  raised  on  bamboos 
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to  a  height  of  30  feet  from  the  ground),  carvings,  boats,  etc.  A  strange  cuEtom 
which  was  found  to  exist  among  the  Fly  river  natives,  and  which  has  been  the 
cause  of  much  trouble,  is  to  the  effect  that  if  a  "  big"  man  of  one  village  has  during 
his  lifetime  been  a  great  friend  of  another  village,  he  makes  a  secret  agreement  with 
the  latter  to  kill  all  the  people  of  his  own  village  when  he  dies. 

Rainfall  of  the  British  Solomon  Islands.— Mr.  C.  M.  Woodford  gives 

some  information  concerning  the  rainfall  of  these  islands  in  his  lately  issued  report 
to  the  Colonial  Oflice.  Records  have  now  been  kept  at  the  Government  station, 
Tulagi,  for  nearly  five  years,  so  that  some  material  exists  towards  obtaining  an 
average.  It  is  customary  to  speak  of  the  months  from  April  to  November  as  the 
"dry  season," and  those  from  November  to  March  (inclusive)  as  the  **  wet  season." 
This  coincides  with  the  period  of  the  change  of  the  south-east  to  the  north-west 
monsoon,  aud  appears  to  be  tolerably  well  borne  out  by  the  records  obtained. 
Roughly  speaking,  it  seems  that  February  and  March  are  the  wettest,  and  May, 
June,  and  July  the  driest  months.  The  annual  average  for  the  four  years  ending 
with  1901  was  just  under  130  inches,  and  this  seems  to  be  about  what  is  obtained 
at  Santa  Anna  and  at  Ugi,  judging  from  the  scanty  data  available  for  these  latter 
places. 

PHT8I0AL  eSOeRAFHT. 

Temperature  in  Underground  Passages. — Herr  Fred,  de  Bruijn  has  taken 

numerous  observations  of  the  temperature  in  the  St.  Pietersberg  quarries  near 
Maestricht  {Tijdachri/t  van  het  K,  NederL  Aardrijksk.  Oenoot.,  Deel  xx.  No.  1). 
The  average  annual  temperature  is  about  48°  Fahr.,  but  along  the  eastern  side 
of  the  hil],  near  the  chief  entrances,  it  is  somewhat  less,  lying,  both  in  winter  and 
summer,  between  44^*5  and  46°*5.  The  temperature  therefore  diflfers  considerably 
from  that  of  Maestricht,  where  the  annual  mean  is  52°.  The  cause  of  this  difference 
is  probably  evaporation.  In  winter,  when  the  outer  air  is  colder  than  that  in  the 
quarries,  moisture  may  be  given  out,  and  the  air  in  the  subterranean  passages, 
absorbing  fresh  moisture  from  the  damp  stone,  may  be  cooled.  Evaporation  is 
also  caused  by  convection  currents.  These  are  especially  marked  in  the  Boschberg 
and  Valberg  quarries,  on  the  other  side  of  the  Jeker  river.  The  former  has  eight 
openings  on  a  level  with  the  passages,  and  the  temperature  in  these  varies  with 
the  seasons,  while  the  Valberg  has  only  one  opening  at  a  higher  level  and  a  more 
constant  temperature.  A  narrow  opening  connects  the  two,  through  which  currents 
of  air  flow,  the  warmer  air  of  the  Valberg  pouring  out  in  winter  into  the  Boschberg. 
When  the  weather  is  cold,  volumes  of  vapour  rise  from  the  Valberg  entrance. 

The  Currents  of  the  Bay  of  Biscay. — In  the  January  number  of  La 
Oeographicy  M.  Charles  Benard,  president  of  the  Society  de  Oceanographie  du 
Golfe  de  Gascogne,  gives  an  account  of  some  further  experiments  with  "drifters" 
carried  out  by  the  society.  The  special  feature  of  the  investigation  was  that  the 
drifcers  were  thrown  into  the  sea  in  a  region  intermediate  between  the  open  sea 
area  investigated  by  the  Prince  of  Monaco  and  the  inshore  region  investigated  by 
M.  Hautreux.  The  results  confirm  the  conclusion  that  the  '*Bennell  current," 
properly  so  called,  does  not  exist,  and  show  that  a  branch  of  the  general  Atlantic 
circulation  enters  the  Bay  of  Biscay  from  the  north,  flows  south-eastwards  to  the 
Landes  coast,  recurves  westward  along  the  north  coast  of  Spain,  where  it  moves 
at  the  rate  of  about  3  to  6  miles  a  day,  and  then  turns  southward  along  the  Portu- 
guese coast,  rejoining  the  main  current  towards  the  Azores.  The  society  is  about 
to  undertake  further  researches  in  the  north  of  the  bay,  and  its  results  in  that 
region  may  be  of  special  value  in  relation  to  the  work  of  the  International  Survey 
in  the  English  channel 
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The  Effects  of  Snow-OOVering. — The  Bulletin  of  tbe  Geological  Institution 
of  the  University  of  Upsala  (No.  10,  1901)  contains  an  account  of  an  important 
investigation  on  the  physical  conditions  of  a  snow-covering,  and  its  influence  on 
the  soil  on  which  it  restii,  carried  out  at  the  Upsala  Observatory  by  MM.  Jansson 
and  Westman  between  January  and  April,  1902.  The  observations  were  made 
daily  at  two  independent  station?,  and  include  (1)  records  of  depth  of  snow, 
(2)  temperature  of  snow  and  soil,  (3)  speciflc  gravity  of  the  snow,  (4)  influence 
of  evaporation  and  condensation  on  the  thickness  of  the  snow-covering,  (5)  the 
melting  of  the  snow.  Increased  depth  of  snow  is  due  either  to  snowfall  or  to 
drifting ;  the  depth  is  diminished  by  internal  changes  in  the  density  of  the  snow, 
which  occur  even  when  there  is  no  melting,  by  the  access  of  warmth  due  to  rain, 
warm  winds,  or  solar  radiation,  and  by  drifting.  The  heat  effect  of  warm  rain  is 
of  little  importance  compared  to  that  of  a  warm  wind.  A  comparison  of  the 
thickness  of  the  snow-covering  with  the  amount  of  precipitation  gives  as  a  mean 
result,  that  1  centimetre  of  snow  is  equivalent  to  1  millimetre  of  rainfall.  The 
temperature  observations  show  that,  while  in  a  thin  lajer  at  the  surface  the 
minima  are  considerably  lower  than  those  of  the  air,  on  account  of  radiation,  the  snow 
is  in  general  warmer  than  the  air,  so  that,  while  a  thin  coating  of  snow  reduces 
the  temperature  of  the  soil  at  the  surface,  a  covering  30  to  40  centimetres  thick 
affords  great  protection.  During  the  whole  winter  temperature  never  fell  to  the 
freezing-point  10  centimetres  below  the  surface  of  snow-covered  soil,  while  on 
ground  kept  clear  of  snow  it  was  below  freezing  from  January  31  to  April  1  at  a 
depth  of  50  centimetres.  The  specific  gravity  of  the  lower  layers  of  snow  showed 
a  fairly  steady  increase  from  0'295  on  January  11  to  0372  on  April  5,  comparison 
with  observations  in  1901  showing  that  the  increase  depends,  to  some  extent,  on 
the  total  thickness.  The  specific  gravity  of  newly  fallen  snow  ranges  from  0*038 
at  low  temperatures  to  0161  under  humid  conditions.  On, a  hard  crust  formed 
by  melting,  the  specific  gravity  rose  to  0*489.  In  the  observations  of  evaporation 
and  condensation  wonderfully  concordant  results  were  obtained,  confirming  previous 
conclusions  that  in  general  the  effect  on  the  thickness  of  a  snow-sheet  from  this 
cause  is  very  slight. 

The  French  Olacier  Commisiion. — The  Commission  Fran^aise  des  Glaciers, 
instituted  in  July,  1901,  has  issued  two  papers  reprinted  from  the  Annuaire  of 
the  French  Alpine  Club  for  1901.  Prof.  M.  W.  Kilian  reports  on  the  variations 
of  the  glaciers  of  Dauphine  and  the  Haute  Ubaye  observed  in  1900  and  1901  by 
the  organization  carried  on  by  the  Societe  des  Tourists  du  Dauphine.  The  report 
is  illustrated  by  a  map  and  some  excellent  photographs.  The  observations  show 
a  general  diminution  of  all  the  glaciers :  Prof.  Kiliau  expresses  the  opinion  that 
the  glaciers  of  the  Marinet  massif  have  reached  a  phase  of  specially  rapid  decrease, 
and  that  they  are  destined  to  disappear  entirely.  All  the  glaciers  of  the  region 
are,  in  effect,  entering  upon  the  final  stage  of  a  retreat  which,  notwithstanding 
minor  variations,  has  been  going  on  continuously  since  the  beginning  of  the 
quaternary  period.  The  second  paper,  by  M.  Charles  Kabot,  is  a  short  review 
of  recent  additions  to  our  knowledge  of  glacial  phenomena.  The  first  chapter 
discusses  the  general  aspects  of  the  physical  and  geological  problems  under  investi- 
gation, and  in  treating  the  subject  of  moraines  and  morainic  deposits,  M.  Rabot 
deplores  the  confusion  in  terminology  which  still  exists,  and  urges  the  adoption 
of  the  nomenclature  recommended  by  the  Glacier  Conference  in  1899.  In  the 
second  chapter  the  most  important  explorations  of  glacier  regions  made  during 
recent  years  are  recorded,  and  the  special  features  of  each  region  described.  The 
third  chapter  deals  with  variations  of  glaciers,  a  subject  to  which  M.  Rabot 
returns  at  greater  length  in  an  '*  Essai  de  Chronologie  des  Variations  Glaciaires," 
published  in  the  Bulletin,  de  geographic  historique  tt  descriptive  (No.  2,  1902). 
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The  OoYernment  of  Tropical  Colonies. — Mr.  Alleyne  Ireland,  author  of 

a  well-known  work  on  '  Tropical  Colonization/  is  at  present  travelling  in  the  Far 
East  on  behalf  of  the  University  of  Chicago,  for  the  purpose  of  studying  on  the  spot 
the  problems  of  colonial  administration  in  the  various  tropical  colonies  in  that 
region,  and  the  manner  in  which  they  have  been  solved.  Some  of  the  main  results 
of  his  stodies  are  being  communicated  to  the  New  York  Outlook  in  a  series  of 
articles,  the  first  of  which  appeared  in  the  issue  of  that  paper  for  November  22  last. 
This  first  article  sums  up  in  a  telling  way  the  main  principles  underlying,  in  the 
author's  opinion,  the  question  of  colonial  administration  in  the  tropics,  and  its  main 
points  may  be  here  summarized.  Mr.  Ireland  begins  by  insisting  on  the  fact  that 
civilization  is  the  product  of  geographical  environment,  and  that  of  the  unchange- 
able factors  of  such  environment  which  are  of  primary  importance  in  the  problem, 
climate  is  the  one  which  has  the  most  marked  tffect  in  differentiating  existing 
civilisations.  Defining  as  the  **  heat  belt'*  of  the  globe  the  area  enclosed  within 
the  northern  and  southern  isotherms  of  68°  Fahr.,  he  finds  that,  apart  from  the 
work  of  Europeans  and  Americans  in  the  tropics,  the  civilization  of  the  heat-belt 
has  remained  stationary  a  thousand  years,  and  that  the  advancement  of  humanity 
during  that  period  has  been  carried  out  entirely  by  the  dwellers  outside  the  limits 
fixed.  This  overwhelming  disparity,  which  mufct  be  taken  into  account  by  all 
students  of  colonial  problems,  is  not,  in  his  opinion,  a  condition  which  may  be 
subject  to  reversal,  but  is  the  result  of  definite  laws.  The  beginnings  of  civilization 
must  be  sought  either  in  countries  where,  from  the  nature  of  the  climate,  the  labour 
conditions  have  been  favourable  to  the  production  of  a  steadfast  thrifty  people,*  or 
where,  from  the  nature  of  the  soil,  the  return  to  labour  was  great  and  favoured 
the  easy  accumulation  of  wealth.  The  latter  cause  is  the  more  rapid  in  its  action, 
and  we  therefore  find  that  civilization  appeared  first  in  the  early  tropical  states — 
India,  Egypt,  Peru,  etc. ;  but  depending  on  the  fertility  of  the  soil,  and  not  on  the 
energy  of  man,  it  carries  the  seed  of  its  own  destruction,  and  is  supplanted  by  the 
more  permanent  civilization  evolved  from  successful  conflict  with  nature.  In 
applying  these  principles  to  existing  problems  of  colonial  administration,  Mr. 
Ireland  holds  that  the  character  of  such  administration  must  be  controlled  by  the 
ideals  of  the  dominant  power,  and  that  in  tropical  colonies,  whatever  ideals — 
native  or  Western — are  to  prevail,  the  substantial  control  must  remain  in  the 
hands  of  the  representatives  of  such  ideals.  In  his  second  paper  Mr.  Ireland 
studies  the  problem  as  it  is  presented  in  Hong  Kong,  and  shows  that,  in  spite  of 
exceptional  difficulties,  England  has  achieved  a  work  which  can  only  call  for 
admiration. 

A  Sixteenth-century  Cartographer.— From  the  publishing  house  of  Carlo 

Clausen  in  Turin  tliere  cornea  a  pamphlet  entitled  *  Notizle  sulla  vita  e  sulle  opere 
di  Giacomo  Ga^tildi,'  with  a  preface  by  Prof.  Luigl  Hugues.  About  the  life  of 
Gastaldi  there  exists  considerable  speculation.  He  was  born  at  Villa  Franca,  in 
Piedmont,  but  lived  mostly  at  Venice.  So  much  is  known  with  certainty,  for 
his  fame  secured  for  him  mention  by  chroniclers  both  contemporary  and  subse- 
quent; but  the  details  are  hard  to  fill  in.  His  relations  with  the  Church  are 
interesting  in  their  uncertainty.  It  his  been  supposed  that  he  was  a  friar  or 
canon  regular  of  the  Premonstratensians  (an  order  founded  by  S".  Norbart),  but  in 


*  Mr.  Ireland  regards  extreme  heat  as  an  equally  effective  bar  to  civilization  as 
extreme  cold,  the  extreme  dryness  of  the  soil  in  summer  rendering  continuous  labour 
throughout  the  year  impossible.  This  is,  however,  far  from  applying  universally  in  the 
tropics. 
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this  case  be  would  not  have  been  permitted  to  reside  as  be  did  in  Venice,  or  indeed 
in  Italy,  without  a  special  dispensation ;  and  there  is  no  record  that  he  received 
this  mark  of  favoar.  It  does  not,  however,  appear  impossible  that  tins  recognition 
of  Gastaldi's  altogether  exceptional  talents  would  be  denied  him,  for  the  highest 
interests  in  Venice  at  that  time  tended  towards  geographical  work.  Venice,  lying 
as  it  did  at  the  junction  between  the  sea-way  of  the  Adriatic  and  the  land-ways 
north  through  Brenner,  and  east  across  the  low  Alps  to  the  Semmeriog,  was  forced, 
by  its  commanding  position  for  trade,  into  the  necessity  for  a  detailed  knowledge 
at  least  of  the  Mediterranean  coa»ts,  for  in  this  sea  lay  all  its  interests  and  its 
colonies.  And  Venice,  at  the  period  of  Gastaldi*s  career,  was  experiencing  a  great 
geographical  renaissance — a  last  outburst  of  activity  in  the  close  study  of  its  own 
world  and  the  world  beyond,  before  the  decline  of  its  political  power.  Gastaldi 
had  many  masters  under  whom  to  study,  and  the  best  proofs  of  his  extraordinary 
ability  are  furnished  in  the  eleventh  chapter  of  the  present  pamphlet.  Here  are 
to  be  found  comparative  tables  of  Gastaldi*s  computations  of  the  positions  of 
several  well-known  points  both  within  and  without  the  Mediterranean  art^a,  with 
which  are  contrasted  modern  results  and  those  of  Meroator  and  the  geographers 
subsequent  to  Gastaldi.  A  geographer  of  four  centuries  back  who  errs  only  5'  in 
computing  the  latitude  of  a  point  relatively  so  far  distant  from  his  own  known 
area  as  Cape  Verde  (Mercator's  error  was  1^  13')  is  entitled  to  high  esteem.  His 
workings  of  longitude  are,  as  would  be  expected,  further  away  froru  modern  results 
than  those  of  latitude,  but  his  error  of  9*^  for  Bab-el-Mandeb  is  altogether  excep- 
tional; and  it  is  in  comparison  with  the  work  of  other  early  geographers  that 
Gt»taldi  shines  most  notably. 

Medali  of  the  Imperial  Busiian  Geographical  Society.^At  its  annual 

meeting,  the  Russian  Geographical  Society  awarded  its  Constiutina  Gold  Medal 
to  P.  E.  Kozloff  for  his  last  researches  and  geodetical  measuremeuts  in  Tibet,  his 
excellent  maps, and  most  valuable  zoological  and  botanical  cjllections.  The  Count 
Liitke  medal  was  awarded  to  N.  M.  Enipovich,  for  his  researches  in  the  Arctic 
ocean,  and  to  N.  A.  Sokoloff,  for  his  geological  and  geographical  work.  The  large 
gold  medals  of  the  section  of  Ethnography  were  awarded  to  Prof.  V.  A.  Zhukovsky, 
for  his  work  on  folk-lore  in  Persia,  and  to  V.  N.  Perets,  for  ethnographical  work. 
The  Semenoff  Medal  was  given  to  L.  I.  Brodovsky,  for  the  map  of  M  mchuria  which 
he  has  compiled.  Small  gold  medals  were  given  to  A.  K.  Kuznetsuff,  for  the  work 
he  has  done  in  the  museum  of  the  Chita  (Transbaikalian)  section  of  the  Geographical 
Society ;  to  V.  H.  Ladyghin,  for  his  work  during  the  Kozloff  Tibet  Expedition  ;  and 
to  L.  S.  Berg,  for  his  exploration  of  Lake  Aral.  A  number  of  silver  medals  for 
various  minor  works  were  given  to  several  person?.  The  greatest  ac  'ievement  of 
the  Geographical  Society  was  the  visit  to  Lhasa  by  a  member  of  the  Society, 
the  Buryat  Lama,  M.  Tsybikoff,  who  has  also  been  at  a  number  of  monasteries  in 
Tibet,  and  has  brought  back  319  volumes  of  various  works  of  BaJdhist  philosophy, 
medicine,  history,  and  so  on. 

New  Geographical  Society.  — The  first  meeting  of  the  newly,  founded 
Russian  Society  of  Earth-Knowledge  {Obshestvo  Zemhvyideniya)  took  place  on 
March  5  at  St.  Petersburg  (cf.  Journal,  vol.  xix.  p.  7C3).  Ttie  fc>oci«  ty  is  connected 
with  St.  Petersburg  University,  and  has  the  following  programme:  (a)  The 
study  of  scientific  questions  of  Earth-knowledge ;  (6)  geographical  exploration  in 
general,  and  especially  local;  (c)  the  improvement  of  metliods  of  geographical 
education;  and  {d)  the  epreading  of  geographical  knowledge.  Prof.  Brunov  was 
elected  as  president  of  the  Society,  D.  A.  Koropchevsky  as  vict-pretident,  and 
MM.  Zverintsefif  and  Schonberg  as  secretaries. 
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Dr.  Onstav  Badde. 

We  regret  to  announce  the  death  of  Dr.  Gustav  Radde,  Gold  Medallist  and 
Honorary  Corresponding  Member  of  the  Society.  Gustav  Radde  was  bom  on 
November  27,  1831,  in  Danzig,  the  son  of  a  schoolmaster.  As  a  youth  he  was 
befriended  by  Dr.  A.  Menge,  and  assisted  by  the  Natural  History  Society  of  his 
native  town  to  start  on  a  scientific  career.  Still  quite  a  young  man — that  is,  in 
1862-1855— he  had  the  good  fortune  to  be  employed  in  the  Crimea  by  the  old 
botanist  Steven  in  collecting  plants  and  as  a  draughtsman  for  making  drawings  of 
plants.  Under  the  guidance  of  his  enthnsiastic  ma&ter,  Badde  travelled  on  foot  over 
most  of  the  hilly  parts  of  the  Crimea.  During  that  time  he  also  made  the  acquaint- 
ance of  a  local  landowner,  M.  Shatiloff,  for  whom  he  made  a  Natural  History 
Museum,  which,  at  a  later  date,  was  presented  to  the  Moscow  University.  During 
these  years  he  published  several  valuable  articles  in  the  Bulletin  de  la  Socie'tedes 
Naturalistes  de  Moscou  ("Versuch  einer  Pflanzenphysiognomik  Tauriens,"  1854; 
"Beitrage  zur  Ornitbologie  Russlands,"  1854;  "Thierleben  am  Faulen  Meere," 
1855),  and  one  on  the  Crimean  Tartars  in  the  Journal  of  the  Russian  Geographical 
Society  (1857).  Botany,  zoology,  and  ethnography  were  thus  already  his  favourite 
subjects. 

In  1855  began  the  great  period  of  exploration  of  Eastern  Siberia.  Steven 
recommended  Gustav  Radde  to  the  Geographical  Society  for  this  task,  and  in  that 
year  Radde  went  as  a  botanist  and  a  zoologist  to  that  country  and  to  the 
newly  annexed  Amur  region  with  the  expedition  under  Ludwig  Schwartz.  He 
travelled  there  for  four  years,  made  the  tour  of  the  northern  part  of  Lake  Baikal, 
then  almost  unknown,  observed  the  migrations  of  birds  in  Transbaikalia,  and 
spent  a  full  year  in  the  Little  Ehingan,  studying  the  fauna  and  the  vegetation  of 
the  southern  portion  of  the  Amur.  In  1858,  after  the  expedition  had  terminated  its 
work,  he  made  an  extremely  interesting  journey  to  the  highlands  of  the  Sayan  (Irkut 
valley)  and  to  the  peak  Munku-Sardyk,  the  only  snow-clad  peak  on  the  frontier 
of  Eastern  Siberia.  The  collections  which  he  brought  in  from  Siberia  were  im- 
mense, atd  included  specimens  of  1760  vertebrates  and  about  50,000  invertebrates. 

The  results  of  these  journeys  are  embodied  in  two  quarto  volumes  of  his  *  Reisen 
im  Suden  Ost-Sibiriens  *  (I.  *  Die  Saugethierfauns,'  1862 ;  II.  *  Die  Festlands-Omis,' 
1864),publi8hed  by  the  Russian  Geographical  Society  and  containing  the  description 
of  his  extremely  valuable  zoological  collections,  and  in  a  volume  of  shorter  reports 
entitled  •Btrichte  iiber  Reisen  in  Siiden  Ost-Sibiriens,'  published  in  vol.  xxiii. 
of  Baer  und  Helmersen^s  '  Beitrage  zur  Kenntniss  des  Russischen  Reichp/  1861. 
These  reports  are  admirably  written,  especially  in  the  part  which  deals  with 
Radde's  journeys  up  the  valley  of  the  Irkut  and  to  the  Munku-Sardyk  and  the 
Chohondo  region.  His  intelligent  study  of  the  method  of  Humboldt  is  perceptible 
in  these  reports,  and  they  are  the  best  specimens  in  all  the  modem  geographi(}al 
literature  of  Siberia  of  a  graphic  description  of  the  whole  of  nature,  physical  and 
organic,  including  man,  as  it  appears  in  these  highlands.  Strangely  enough,  these 
*  Reiseberichte,'  which  might  have  been  such  good  guides  for  Russian  travellers, 
have  not  been  published  in  Russian,  but  there  are  Russian  editions  of  the  *  Reise.' 

In  1864  Radde  moved  to  the  Caucasus,  where  he  soon  grew  interested  in  the 
fauna,  the  vegetation,  and  the  inhabitants  of  that  fascinating  and  varied  region, 
and  founded  at  Tiflis  a  Natural  History  Museum,  to  which  for  the  rest  of  his 
life  he  devoted  his  main  activity,  and  which  he  made  one  of  the  richest  and  best 
of  local  museums.     He  was  also  the  director  of  the  Tiflis  Public  Library. 
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His  main  literary  works  on  Caucasia  were  'The  Ornithological  Fauna  of 
Caucasia'  (in  Russian)  and  '  Omis  Caucasica/  which  he  began  to  issue  in  1885  at 
Cassel,  and  of  which  he  published  several  fascicules,  and  his  '  Berichte  liber  die 
biologisch-geographischen  Untersuohungen  in  den  EaukasuslaDdern '  (Tiflis,  1866). 
He  published,  both  in  German  and  in  Russian,  a  great  number  of  separate  sketches 
of  his  journeys,  which  appeared,  in  German,  in  Peter manns  Ergdnzungshe/te  and 
Mitleilungen — such  as  "  Vier  Vortrage  iiber  den  Kaukasus "  (Ergzh,^  No.  36), "  Aua 
den  Hochalpan  des  Daghestan  '*  {idem.,  85), "Karabagh" {idem.,  100), ''Das  Ostufer 
des  Pontus"  (idem.y  112),  "Der  Nordfuss  des  Daghestan"  (idem,,  117),  or  in 
separate  volumes,  '*  Ehevsuria  and  the  Ehevsurs "  (Gassel,  1878),  '  Talysch  und 
seine  Bewohner'  (Leipzig,  1885);  while  in  Russian  he  published  a  number  of 
smaller  monographs  in  the  Memoirs  (vols,  vii.,  viii.)  and  the  Izvestia  of  the 
Oaucasus  Geographical  Society  (vols,  ii.,  iv.,  v.),  as  also  in  the  Caucasian ^a7en<iar 
(Russian).  He  also  made  a  journey  to  the  Transcaspian  region,  described  in  his 
'  Preliminary  Reports  of  an  Expedition  to  the  Tranecaspian  Region  and  the 
Ehorassan/  published  (in  Russian)  at  Tidis  in  1891. 

In  all  these  works  Radde  gives  excellent  and  lively  pictures  of  the  lands  he  visited 
— their  fauna,  their  flora,  and  their  inhabitants — though  less  beautiful,  it  must  be 
said,  than  his  Tunka  and  Munku-Sardyk  pictures.  He  wrote  also  a  good  general 
article,  "  The  Caucasus,"  for  '  Picturesque  Russia,'  and  a  sketch  of  his  sea  voyage 
round  Asia,  •  Twenty- three  thousand  miles  on  board  the  Yacht  Tamara*  Of  his 
scientiGc  work  during  the  Transcaspian  expedition,  the  first  volume  only  has  been 
published  (in  German),  under  the  title  of '  Wisseoschaftliche  Resultate  der  Trans- 
caspischen  Wissenschafilichen  Expedition :  Band  I.  Zoologie.*  His  most  important 
botanical  work  concerning  the  Caucasus  was  '  Grundzlige  der  Pflanzenverbreitung  in 
den  Eaukasuslandem,'  which  constitutes  the  third  volume  of  the  well-known 
*  Vegetation  der  Erde,'  edited  by  Profs.  Engler  and  Drude.  This  is  a  very  serious 
and  most  valuable  work. 

At  the  time  of  his  death  he  was  engaged  in  the  publication  of  a  work  '  Die 
Sammlungen  der  Kaukasischen  Museums,'  of  which  three  volumes  (out  of  six) 
have  appeared  (Zoology,  Botany,  Geology). 

In  1898  the  Russian  Geographical  Society  awarded  to  Dr.  Radde  its  chief 
medal — the  Constantino  medal — the  analysis  of  his  work  having  been  written  by 
Prof.  Kuzaetsoff  (see  *  Yearly  Report  of  the  Russian  Geographical  Society  *  for 
1898).  He  had  been  awarded  the  Patron's  Medal  of  the  Royal  Geographical 
Society  in  1889. 

Some  of  the  preliminary  reports  of  Radde,  written  almost  on  the  spot  or  imme- 
diately after  this  or  that  journey  in  the  Caucisus  and  elsewhere,  were  from  time  to 
time  criticized  by  specialists  for  small  mistakes  which  he  had  made  here  and  there. 
They  remain,  nevertheless — especially  the  Siberian  reports — models  of  what 
reports  of  journeys  ought  to  be  for  giving  a  general  picture  of  the  nature  of  the 
country  visited,  embodying  its  vegetation,  its  fauna,  and  the  manner  of  life  of  its 
human  inhabitants.  The  writer  of  these  lines  cannot  recommend  any  better  read- 
ing for  young  geographers  than  Radde's  Siberian  *  Reiseberichte ; '  and  if  some  day 
a  collection  of  the  best  geographical  reports  be  made  for  the  use  of  geographical 
students — which  would  be  a  most  desirable  enterprise — Raddb's  reports  will  surely 
occupy  in  such  a  collection  an  honourable  place.  P.  Kkopotkin. 

A  few  days  ago  I  receivel  from  Dr.  Ridde  a  volume,  with  a  card,  "  Best  greet- 
ings ;  sufifering  much,  but  hope  to  finish  the  Geology."  Before  it  reached  me, 
the  announcement  of  his  death  had  appeared  in  the  newspapers.  For  old  acquain- 
tance sake,  1  should  like  to  add  a  few  words  to  the  notice  contributed  by  Prince 
Kropotkin. 
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I  made  Dr.  Radde's  acquainUnce  at  Tiflis  Iq  Jane,  1868.  He  and  Dr.  Abioh 
were  then  the  representatiTes  of  science  in  the  Caucasian  capital.  Caucasia  had 
at  that  time  its  own  Court  and  its  own  administration.  Dr.  Radde's  scientific 
attainments  and  their  European  recognition  placed  him  in  the  end  in  such  a 
position  that  he  was  selected  as  the  companion  of  Grand  Duke  Michael  Nicholarich 
in  his  yacht  voyage  to  India  and  Japan,  and  in  1895  and  1897  he  was  again 
selected  to  accompany  members  of  the  Imperial  family  on  a  visit  to  the  North 
African  coast-lands. 

l^e  has  only  strengthened  the  first  impression  Dr.  Hadde  made  on  me  as 
a  youth,  that  of  a  man  with  an  extraordinarily  wide  interest  and  power  of  obser- 
vation in  various  branches  of  Natural  Science.  Specialization  is  no  doubt  a 
quality,  but  it  may  also  be  a  defect  in  a  traveller^  The  man  who  has  never  made 
a  mistake  in  life  or  science  has  lived  and  worked  in  a  very  narrow  groove. 
Dr.  Radde  was  well  fitted  to  be  a  pioneer  of  knowledge  in  new  regionp.  He  was 
admirably  qualified  for  the  receipt  of  one  of  the  gold  medals  of  the  Royal  Geogra- 
phical Society,  which  was  bestowed  on  him  in  1889 — Jiine  years  before  he  received 
the  chief  medal  of  the  Russian  Geographical  Society.  The  formal  statement  of 
the  grounds  of  our  Society's  grant  has  recently  been  quoted  in  Germany  as  the 
most  complete  summary  of  Dr.  Radde*s  claims,  and  may,  I  think,  be  appropriately 
repeated  here : — 

'<  The  Patron's  Medal  to  Dr.  G.  Radde  (Director  of  the  Natural  History  Museum, 
Tiflis),  for  a  life  devoted  to  the  promotion  of  Scientific  Geography,  as  a  traveller, 
observer,  and  author,  and  particukrly  for  his  five  years'  travels  in  Eastern  Siberia 
(1855-60),  his  persistent  exploration  of  the  Ciuoasian  chain  (1864-5  and  1876-85), 
Mingrelia,  Abkhasia,  Earatchai,  Daghestan,  and  of  the  Armenian  Highlands,  and  the 
Caspian  coast  (1875-80),  and  his  services  as  chief  of  the  Transcaspian  Expedition  in 
1886.  Also  for  the  important  works  in  which  he  has  recorded  the  result  of  his  ex- 
plorations: (1)  'Relsen  in  Ost-Siberian,  mit  Earten,'  1862-4  ;  (2)  'Diedrei  langen 
Hochthalern  Imeritiens;'  (3)  « Vier  Vortrage  iiber  den  Kaukasas,'  1874;  <4)  « Aus 
den  Hochalpen  des  Daghestan,'  1886 ;  (5)  '  Die  Cbewsuren  und  ihr  Land,'  1878 ; 
(6)  '  Reisen  um  die  Persisch-Russischen  Graazen/  1885  ;  (7)  '  Vorlaufiger  Bericht 
iiber  die  Expedition  nach  Manchurien  und  Ehorassan,'  1887.  And  particularly  for 
the  talent  with  which,  while  paying  special  attention  to  various  branches  of  natural 
history,  especially  ethnology,  ornithology,  and  botany,  be  has  kept  in  view  their 
relations  to  Geography,  and  has  made  it  his  main  object  to  set  out  in  a  clear  and 
comprehensive  manner  the  physical  characteristics  of  the  countries  he  has  explored, 
with  their  causes  and  effects  (see  Nos.  1, 3,  and  5).  And  finally,  for  the  zeal,  energy, 
and  artistic  intelligence  he  has  exhibited  in  the  arrangement  on  a  Geographical 
basis  of  the  Natural  History  Museum  at  Tiflis." 

Douglas  W.  Freshfield. 


Dr.  Heinrich  Hartl. 

Dr.  Heinrich  Hartl,  Colonel  of  the  Reserve,  and  Professor  of  Geodesy  in  the 
University  of  Vienna,  died  in  Vienna  oh  April  3,  at  the  age  of  sixty-three  years. 
Dr.  Hartl  saw  a  good  deal  of  active  service  in  the  early  part  of  his  career,  and  was 
known  for  bis  services  in  connection  with  the  determinations  of  position  and  the 
making  of  route  surveys  in  Turkey  for  the  map  of  Central  Europe  on  the  scale  of 
1 :  300,000,  and  the  cadastral  survey  of  Bosnia  and  Herzegovina.  But  the  great 
work  of  his  life  was  the  organization  of  the  trigonometrical  survey  of  Greece. 
When  the  Greek  ministry  approached  the  Austrian  Government  with  a  request  for 
assistance,  Hartl  was  appointed' leader  of  the  Geodetic  Commission,  which  began 

No.  v.— May,  1903.]  2  p 


566    MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY,  SESSION  1 902-1903. 

its  labours  in  September,  1889.  The  work  ia  Greece  was,  to  a  great  extent, 
directed  from  Vienna,  Hartl's  aotiial  presence  in  the  country  being  only  required 
during  a  few  months  in.  each  year.  He  was  thus  able  to  carry  on  important  work 
for  his  own  country  at  the  same  time.  He  retired  from  the  service  in  1898,  and  in 
the  following  year  was  elected  professor  in  the  University.  He  is  the  author  of 
numerous  papers  on  cartographical  subjects,  most  of  which  are  published  in  the 
MitteUungen  des  K.  u.  K.  MHitdrgeographischen  Institutes  of  Vienna,  and  in  the 
Reports  of  the  Survey  of  Greece. 


MEETINGS  OF  THE  BOTAL  OEOOBAPHICAL  SOCIETY, 

SESSION  1902-1908. 

Tenth  Ordinary  Meeting,  March  23,  1902. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Elections: — A,  W.  JET.  Anderson;  Lieut.- Colonel  A,  B,  Browne^  the  Border 
Begiment;  Lieut.  Edmund  Tillotson  Bich,  B.E,;  Frederick  H.  B.  Savyery 
M.  Inst.  C.E. ;  Fred,  8nou:den,  C.E. ;  Harry  Houlton  Vivian^  J. P. 

HONOBABT   COBBESPONDIKO  MeMBEBS. 

M.  Alfred  Orandidier ;  Fro/.  Henri  Cordier. 

Medals  and  Other  Awards. 

The  Pbesidbnt:  I  have  to  announce  that  the  Council  has  selected  as  recipient 
of  the  Boyal  Medals  Mr.  Donglas  W.  Freshfield,  for  his  work  in  the  Caucasus,  and 
Captain  Otto  Sverdrup,  for  his  important  discoTeries  in  the  Arctic  Regionp.  The 
names  have  been  submitted  to  the  King,  and  His  Majesty  has  signified  his 
approval.  For  the  minor  awards,  Major  Burdon,  who  has  made  a  large  number 
of  excellent  route-maps  in  Northern  Nigeria,  will  have  the  Cuthbert  Peek  Ghrant ; 
Captain  Isachsen,  who  was  with  Captain  Sverdrup  in  his  recent  expedition,  and  did 
a  great  amount  of  exploring  work,  and  discovered  the  two  large  islaods  north  of 
the  Parry  group,  is  to  have  the  Murchison  Grant ;  Mr.  Ellsworth  Huntingdon,  who 
made  a  remarkable  journey  through  the  great  cafion  of  the  Euphrates  river 
during  which  he  made  valuable  observations  in  physical  geography,  takes  the 
Gill  Memorial ;  and  Dr.  W.  G.  Smith,  for  his  investigations  into  the  geographical 
distribution  of  vegetation  in  Yorkshire,  takes  the  Back  Bequest. 

Commemoration  of  the  Tei'centenary  of  the  Beign  of  Queen  Elizaheih. 

Addresses  by  the  President,  Sir  Clements  Markham,  k.c.b.,  Eldmund  Gosse, 
Esq.  (Raleigh),  Julian  Corbett,  Esq.  (Drake),  Prof.  Silvanus  P.  Thompson,  f.r.s. 
(William  Gilbert  and  Terrestrial  Magnetism),  and  others. 

There  was  also  an  Elizabethan  Exhibition  of  Portraits,  Globes,  lilaps.  Atlases,. 
Instruments,  Navigation  Books,  Relics,  etc. 


Special  Meeting  in  the  Map  Boom,  Thursday,  April  2,  1903,  4  p.m. — Sir 

Clements  Markham,  k.c.b.,  f.r.s.,  President,  in  the  chair. 
Subject : — 

"Geographical  Education,  with  Special  Reference  to  his  Curved  Contoured 
Maps,  Globes,  and  Reliefs."    By  Prof.  Elisee  Reclus. 
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AddUions  to  the  Library, 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  R.G.S. 

The  following  abbreviations  of  nonns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  pablloations.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  BoletiuL 
Com.  =r  Oommeroe. 

G.  Bd.  =  Gomptes  Bendns. 

Erdk.  =  Erdkunde. 

G.  =  Geof2:raphy,  Geographie,  Geografia. 

Ges.  =  Gesellsohaft 

I.  =  Institute,  Institution. 

Iz.  =  Izvestiya. 

J.  =  Journal. 

k.  u.  k.  =  kaiserlich  und  kSniglioh. 

M.  =  Mitteilungen. 


Mag.  =  liaganne. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  =  Beview,  Bevue. 

S.  =  Society,  Sooi^t^,  Selskab. 

Sitzb.  =  Sitzungsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Yerhandlungen. 

W.  zr  Wissensohaf  t,  and  compounds. 

Z.  =  ZeitschrifL 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  uie  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  JawmeUiB  10  x  6). 

A  seleetion  of  the  works  in  this  list  will  be  notioad  alsewkcre  in  the  **  Jonnud." 

SITBOPS. 

Austria— Geology.        M.K,K.G.  Ges,  Wien  46  (1902) :  292-298.  Biener. 

Die  Stellung  der  Groatisoh-Slavonischen  Inselgebirge  za  den  Alpen  und  dem 
Dioarisohen  Gebirgssystem.    Von  Prof.  Dr.  G.  Diener. 

Austria— aiaoial  Bpooh.    8itzh,  A,W.  MUnehen  (1902) :  459-486.  etinthAr. 

Glaziale  Denudationsgebilde  im  mittleren  Eisackthale.  Yon  8.  GUnther.  With 
Illu9trat%ona. 

Austria— Watershed.    M.K.K.Q,  Oe$.  Wien  46  (1902):  221-289.  Sehdnbergtr. 

Die  Umrandung  des  Marchbeckens.    Von  F.  F.  Scbooberger. 

Denmark.  G,  TitUkri/t  16  (1901-1902) :  242-250.  Harti. 

Interglaciale  Aflejringer  i  Daomark  og  Nordtyskland.    Yed  N.  Hartz. 

Europe— Ethnology.  Globus  83  (1903) :  109-110.  Krause. 

Kann  Skandinavien  das  Stammland  der  Blonden  und  der  Indogermanen  sein? 
Von  £.  H.  L.  Krause. 

Europe— GeologioaL  C.  Rd,  136  (1903) :  256-258.  Leriohe. 

Snr  rexistence  d'une  oommunication  directe  entre  les  Bassins  parisieu  et  beige, 
k  r^poque  ypr^sienne.    Note  de  M.  Leriche. 

Europe — Historical.  Hughes. 

Shakespeare's  Europe.  Unpublished  Ghaptcrs  of  Fynes  Moryson's  Itinerary. 
Being  a  Survey  of  the  Gondltion  of  Europe  at  the  end  of  the  Sixteenth  Gentury. 
With  an  Introduction  and  an  Account  of  Fyoes  Moryson's  Career.  By  Charles 
Hughes.  London:  Sherratt  &  Hughes,  1903.  Size  10}  x  7),  pp.  L  and  498. 
Fac$imile$.    Price  15s. 

Printed  from  the  manuscript  in  the  library  of  Gorpus  Ghristi  College,  Oxford. 

France— Corsica.  Bikli. 

Botanisohe  Keisestudien  auf  einer  Frfihlingsfahrt  durch  Korsika.  Von  Dr.  M. 
BikU.  Zurich :  F'isi  &  Beer,  1903.  Size  9}  x  6),  pp.  xiv.  and  140.  Illuttrations. 
Presented  by  the  Publishers.    [To  be  reviewed.] 

France— Queroy.  B.8.G.  Com,  Bordeaux  89  (1903) :  25-35.  Leitrade. 

Le  Queroy.    Par  P.  Lestrade. 

The  old  province  of  Quercy  now  forms  part  of  the  departments  of  Lot  and  Tarn- 
et-(raronne. 

2  p  2 
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TranoA— YotgM.  Voumitr. 

B.8.Q.  VEit  $1  <1900) :  51^e$,  205--220,  357-876,  522>542 :  32  (1901) :  28-44, 
'167-181,  277-2»2 ;  28  (1902) :  39-52,  202-21«,  293-305. 

Lea  Yallte  vosgiennee.    Par  A.  Foamier. 

earmany— WaMT.  Globui  S8  (1903) :  110-1 13, 124-127.  Bohrau. 

Die  Weser.    Eine  hydrographische  Darstellang  auf  Grand  des  von  dem  preus- 
si^chen  WaaaerauBschatae  heraosgegebenen  Weser-Ems-Werkes.  Yon  Dr.  Behrens. 

loaland.  G,  TicUkH/t  16  (1901-1902) :  219-242.  Brnun. 

Sprengisandar  og  Egnene  mellem  Hofs-  og  Vatnajokall.   Under80gel8er  foretagne 
i  Sommeren  1902  af  Kaptajn  Daniel  Braun.     Wiui  Map  and  lUuitratiom, 

loaUnd.  Q,  Tidthrift  16  (1901-1902) :  194-204.  Lund-Larsaaa. 

Meddelelser  om  G^ueralstabena  Ekspedition  til  Island  1  .Sommeren  1900.  Yed 
Kaptajn  Lnnd-Larasen. 

leoland.  M.K.K.G.  Ge$.  Wien  46  (1902):  240-291.  Pudor. 

Island-Fahrt.    Von  Dr.  H.  Pador. 

Iceland— GrimaSa.  G.  Tidthrift  16  (1901-1902):  204-210.  ThoroddMiL 

Et  Be8#g  paa  GrimB0.    Af  Prof.  Dr.  Th.  Thoroddsen.     With  Map. 

Italy— Genoa.  ilnn.  Eydrographie  81  (1903) :  54-^8.  

Plan  ftr  Hafenschutzbanten  in  Genoa  mit  Riicksicht  aaf  die  StarmyerhaltniBse. 
WOh  Plans. 

Italy-:-8ieily.  BJ3.G.  lialiana  8  (1902) :  937-941.  Earalli 

A  propoBito  della  recente  allnyione  nel  Modicano.    Xota  del  dott.  Paolo  Bevelli. 

XaditarranaaiL.  B.8.G.  Italiana  8  (1902) :  941-951.  Xarial. 

DeosiUt  e  temperatnra  del  mare  tra  Santa  Tecla  e  Capo  Molini  (Gosta  oiientale 
della  Sicllia).    Nota  del  dott.  L.  Marini.      With  Map  and  DiagratM. 

Mediterranean.  J.R.  Untied  Service  I.  47  (1903) :  78-81.  Sarkness. 

A  Qaestion  of  an  Exchange  with  Spain  in  the  Mediterranean.  By  Major  T.  B. 
HarkoesB. 

Saggeate  the  exchange  of  Gibraltar  for  Port  Mahon  in  Minprea. 

Mediterranean— Crete.  C.  Rd.  186  (1903) :  330-332.  Cayenx. 

Existenoe  da  Jaraitoiqae  sap^riear  et  de  Plnfracr^tac^  dans  Ttle  de  Cr^te.  Note 
de  L.  Cayenx. 

Mediterranean— Crete.  C.  Rd.  186  (1903):  519-521.  Cayenx. 

Les  ^raptions  d*&ge  secondaire  dans  Tile  de  Crete.     Note  de  L.  Cayenx. 

Mediterranean— Crete.  WUkinaon. 

Trade  of  Crete  for  the  year  1901.  Foreign  Office,  Annual  No.  2932,  1903.  Size 
10  X  6J,  pp.  10.     Priee  Id. 

Mediterranean— CypraB.    Quarterly  J.R.  MeUorolog.  S.  29  (1903) :  29-46.         Bellamy. 
Notes  on  the  Climate  of  Cyprus.     By  C.  V.  Bellamy.     With  Map. 

Mediterranean— Geology.        C.  Rd.  186  (1903):  474-476.  Cayenx. 

Ph^nom^Des  de  charriage  dans  la  M^iterran^  orientale.     Note  de  L.  Cayeux. 

Mont  Blase— eiacien.    B.8.G.  Italiana  3  (1902) :  862-878,  913-937.  Parro. 

Ricerche  preliminari  sopra  i  Ghiacciai  italiani  del  ^Monte  Bianco  (Campagna  del 
1897).     Nota  del  Prof.  F.  Porro. 

Montenegro.  Wyon  and  Pranee. 

The  Land  of  the  Black  Mountain.  The  Adventures  of  Two  Englishmen  in  3fonte- 
negro.  By  Reginald  Wyon  and  Gerald  Prance.  London  :  Methuen  &  Co.,  1903. 
Size  8  X  5,  pp.  xviii.  and  300.  Map  and  lUtuftrations.  Price  Gi.  Presented  by 
the  Pfiblishers. 

Bnssia — Cartography.  Btavenhagen 

P«i«;r»winiw  Jf.  48  (1902):  224-229,  254-260,  274-278. 
Ruselands  Kartenwesen  in  Vergangenheit  und  Gegenwart.     Von  Hauptmann  W. 
Stavenhagen. 

EuflsU— Magnetism.  PaBsaltkr. 

P.  Passalsky.-  Anomaltes  Magn^tlques  dans  la  region  des  mines  de  Krivoi-Bog. 
( Odessa,  1901.     Size  12J  x  lOJ.     Chartg.     Price  is. 


ORDNANCE  SURVEY  MAPS. 

The  foUowiDg  is  a  list  of  the  various  Ordnanoe  Survey  Maps  of  the  British  Isles  on 
sale  to  the  pablio,  together  with  the  prices.  E.  Stanford,  12, 13  and  14,  Long  Acre, 
W.O.,  is  the  Jjondon  agent ;  there  are  also  provincial  agents  in  most  of  the  important 
towns  of  England,  Scotland,  and  Ireland.  In  places  where  no  agent  exists,  the  maps 
can  be  obtained  through  the  principal  local  post  offices. 

10  miles  to  1-ineh  Scale. 

Price  per 
sheet. 
l.*Great  Britain,  engraved.    Printed  from  a  transfer  from  copper,  with    «.    d, 
water  in  blue,  latitude  and  longitude   not  marked.     Size  about 
20  X  13  inches.    On  paper 10 

4  miles  to  1-inoh  Seals. 

2.  England  and  Wales,  engraved  in  black,  latitude  and  longitude  marked, 

no  hill  shading  or  contours.     Size  22|  x  15  inches.    On  paper    ..16 

3.*England  and  Wales,  engraved.  Printed  from  a  transfer  from  copper, 
hills  in  brown,  roads  sienna,  water  blue,  woods  green.  Size  22^  x  15 
inches.    On  paper 16 

4.  Scotland,  engraved.  Printed  from  a  transfer  from  copper,  with  water  in 
blue,  latitude  and  longitude  marked,  no  hill  shading  or  contours. 
Size  18  X  12  inches.    On  paper 10 

5.*Scotland,  engraved.  Printed  from  a  transfer  from  copper,  bills  in  brown, 
roads  sienna,  water  blue,  woods  green.  Size  18  X  12  inches.  On 
paper 10 

0.* Ireland,  engraved.     Printed  from  a  transfer  from  copper,  with  water  in 

blue.    Size  18  x  12  inches.     On  paper 10 

T.'^Gounty  and  District  Maps  of  Great  Britain,  cheap  edition,  roads  in 
brown,  latitude  and  longitude  marked,  on  thin  paper  or  folded  in 

covers.    In  sheets.    Unmounted 6(2.  and     1     0 

Folded  in  covers 9^.  and     1     0 

2  miles  to  1-inch  Scale. 

8.*England  and  Wales  (part  of),  engraved.  Printed  from  a  transfer  from 
copper,  hills  and  contours  in  brown,  first-class  roads  burnt  sienna, 
woods  green,  water  blue,  latitude  and  longitude  marked.  Size 
18  X  12  inches.     Mounted  on  linen  and  folded  in  cover 10 

1-ineh  Scale. 

9.  England  and  Wales,  outline,  contours  in  black,  latitude  and  longitude 

marked.    Size  18  x  12  inches.    On  paper 10 

10.*Ditto,  hills  hachured  in  brown,  latitude  and  longitude  marked.    Size 

18x12  inches.    On  paper 10 

11.  Ditto,  hills  hachured  in  black,  latitude  and  longitude  marked.    Size 

18  X  12  inches.    On  paper 10 

12.*Ditto,  hills  hachured  in  brown,  contours  red,  roads  sienna,  water  blue, 
magnetic  variation  shown,  latitude  and  longitude  not  marked.  Size 
18  X  12  inches.      On  linen-backed  paper,  either  flat  (with  a  few 

exceptions)  or  folded  in  covers.    Single  sheets 10 

Combined  sheets 16 


*  Publication  in  progress. 
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India.  Fergoson. 

Six  Weeks*  Trip  through  India:  being  Notes  by  the  Way.  By  J.  Fergnsoo. 

Colombo:  A.  M.  &  J.  Ferguson,  1902.    Size  7)  X  4^,  pp.  156.  Map.    Presemied 
hy  the  Author. 

India.  LiUy. 

India  and  its  Problems.  By  William  Samuel  LiUy.  London :  Sands  &  Co.,  1902. 
Size  9  X  5i,  pp.  XX.  and  824.    Map.    Price  7«.  6d. 

India— Himalayas.  Alpine  J.  81  (1903) :  304-311.  Hare. 

A  First  Exploration  of  Nun  Run.   By  Arthur  Nere.    With  Map  and  lUueiriUiant. 

The  Xun  Run  are  lofty  twin  peaks  west  of  Zanskar. 

India— Knmaon.        Mem.  Geolog.  8urv.  India  88  (1902):  127-184.  Krafft. 

Notes  on  the  **  Exotic  Blocks  '*  of  Malla  Johar  in  the  Bhot  Mahals  of  Rumaon. 
By  A.  Ton  Rrafft,  ph.d.     With  Map  and  Platea. 

IndU— Miea.  Mem.  OeoLog.  8urv.  India  34  (1902) :  11-122.  HoUaad. 

The  Mica  Deposits  of  India.    By  T.  H.  Holland.     With  Mapi  and  Plates. 

Indian  Oeean— Andaman!  and  Kieobars.  Xlosi. 

In  the  Aodamans  and  Nicobars.  The  Narrative  of  a  cruise  in  the  schooner 
Terrapin,  with  notices  of  the  Islands,  their  Fauna,  Ethnology,  etc.  By  C.  Boden 
Rloes.  London :  John  Murray,  1903.  Size  9^  x  6},  pp.  xvi.  and  374.  IttuUra' 
tions.    Price  2U.  net    Presented  hy  the  PMishers.    [See  review,  ante,  p.  537.] 

India— Bigpntana.      Mem.  Oeofog.  Surv.  India  35  (1902) :  1-116.  La  Toneht. 

Geology  of  Western  Bajputana.    By  T.  D.  La  Touche.     With  Map  and  Plates. 

Xalay  Arohipelago— Celebes.  YeanhnijaeiL 

Tijds.  K.  Ned.  Aard.  GenooU.  Amsterdam  20  (1903) :  35-66. 
Aanteekeningen  omtrent  Bolaang-Mongondo,  ontleend  aan  bet  verslag  over  eene 
reis  van  7  April  tot  en  met  20  Mei  1900,  tot  onderzoek  naarde  gemeenschappelijke 
grenzen  vau  de  Minahassa  en  het  landschap  Bola'ang  Mongondo.    Door  A.  C. 
Veenhuijzon.     With  Map. 

Noticed  in  the  Monthly  Becord  for  March  {ante,  p.  318). 

Malay  States— Bailways.    P.L  CicU  Engineers  160  (1902) :  325-339.  Hanson. 

Federated  Malay  States  Railways,  Perak  and  Province  Welleslcy.  By  G.  li. 
Hanson.     With  Plans  and  Sections. 

Pamirs.  Filehner. 

£in  Ritt  iiber  den  Pamir  von  Wilhelm  Filehner.  Berlin  :  E.  S.  Mittler  u.  Sohn, 
1903.     Size  10}  X  7,  pp.  x.  and  238.     Maps  and  Hlmtraiion«.     Price  8«.  6d. 

Bnssia— Siberia.  Ln  G.,  B.8.G.  Paris  6  (1902) :  252-254.  Labbe. 

La  prise  et  la  de'b&cle  des  rivieres  de  Sibcrie  en  1901.    Par  P.  Labbe'. 

Russia— Transcanoasia.    Naturw.  Wochenschri/t  2  (1903)  :  195-199.  Bossmiissler. 

Die  Halbinsel  Apscheron.    Von  F.  Rossm'assler. 

Russian  Central  Asia.   M.G.  Ges.  Hamburg  18  (1902) :  200-267.  Friederichaen. 

Keisebriefe  aus  Russisch  Central-Asien.     Von  Dr.  Max  Friederichsen. 

Russian  Central  Asia.  Llpsky. 

Upper  Bukhara,  Results  of  three  years*  travels  in  Central  Asia  in  1896,  1897,  and 
I8yi».  V.  I.  Lipsky.  Part  ii.  [In  Russian.]  St.  Petersburg,  1902.  Size  11|  X  9, 
pp.  319-541.     Illustrations. 

Turkey— Asia  Minor.         Petermanns  M.  48  (1902)  :  270-274.  Sehaller. 

Zur  Qeotcktonik  des  siidostlichen  Anatolian.  Von  Dr.  F.  Sohaffor.  II.  Studien 
auf  einer  Reise  im  Sommer  1901. 

Turkey— Euphrates.     B.  American  G.S.  84  (1902):  301-310,  384-393.         Huntington. 

Tlie  Valley  of  the  Upper  Euphrates  and  its  People.  By  E.  Huntington.  With 
Maps  and  Illustrations. 

An  account  of  Mr.  Hunt ingt(3n*s  journey  appeared  in  the  Journal  for  Aug^t,  1902 
(vol.  XX.  p.  175). 

Turkey — Jeddah  and  Hodeida.  Bevay. 

Trade  of  the  Eastern  Ckwst  of  the  Red  Sea  for  the  years  1899-1901.  Foreign 
Office,  Annual  No.  2926,  1903.    Size  10  x  6,  pp.  26.     Price  2d. 
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AFRICA. 

Britiih  Eait  Africa  and  Sudan.  Buxton. 

Two  African  Tripe,  with  noteg  and  Baggections  on  big  game  preceryation  in  Africa. 
By  Edward  North  Buxton.  London :  E.  Stanford,  1902.  Sixe  10  x  7,  pp.  xiy. 
and  210.    ifop  and  lllustrationt,    PretenUd  by  the  Author. 

Cape  Colony.  P.L  Civil  Engineers  150  (1902) :  376-397.  Braine. 

Reclamation  of  Drift-Sands  in  Cape  Colony.    By  C.  D.  H.  Braine.     With  Map. 
Central  Africa.  B.8.0.  VEtt  28  (1902) :  5-^8, 145-179.  Lomaire. 

Note  sur  la  ligne  de  fatte  Coogo-Zamb^ze  (mission  scientifiqne  du  Ka-Tanga> 

Par  0.  Lemaire. 

Congo.  XooB. 

Une  Expedition  Portngaise  an  Congo  en  1512.  Par  Jules  Mees.  Bruxellee :  P. 
Weissenbmch,  1902.    Size  9x6,  pp.  10. 

Congo  State.  Bnrrowi  and  Caniiins. 

The  Curse  of  Central  Africa,  by  Captain  Guv  Burrows,  with  which  is  incorporated.  A 
Campaign  amongst  Cannibals,  by  Edgar  Canisius.  London :  B.  A.  E?erett  &  (}o., 
Ltd.,  1903.  Size  10  x  6,  pp.  xxxviii.,  276,  and  xvi.  Map  and  lUuttratione. 
Frtoe  21s.  net.    Presented  by  the  Publishers. 

East  Africa.  La  O.,  B,8.0.  Paris  7  (1903)  :  91-112.  Boias« 

D'Addis-Abbab^  an  Nil  par  le  lac  Rodolphe.    Par  Yicomte  du  Bourg  de  Bozas. 
With  Map. 
See  note  in  the  Monthly  Record  for  March. 

East  Africa.  La  (?.,  B.S.G.  Paris  7  (1903) :  132-134.  Chomeaa. 

Les  froDti^res  de  rKthiopie  et  de  TErythree.    Par  M.  Chesneau.     With  Map. 

East  Africa.  B.8.0.  Italiana  S  (1902) :  1004-1012.  ^ 

Ulteriori  note  illustratiTe  suUa  seconda  Spedizione  B5ttego.     With  Illustrations* 

SgTPt— Geology.  Sit:^.  A.  W.  Munchen  (1902) :  353-433.  Blanokonhom. 

Neue  geolog^ch-stratigraphische  Beobachtungen  in  .^gypten.  Yon  Max 
Blanckenhorn. 

^gJ?t—SudtLiL  J.  African  8. 2  (1903) :  121-131.  Stanton. 

The  Peoples  of  the  Auglo-Egyptian  Sudan.  By  Lieut-Colonel  E.  A.  E.  Stanton. 
With  Map  and  Illustrations. 

Egypt — Sadan.  

Addenda  and  Corrigenda  for  1902-1903  to  the  Notes  for  Travellers  and  Sportsmen 
in  the  Sudan.     Cairo.    Size  11  x  8,  pp.  12. 

Eritrea.  B.8.G.  Italiana  3  (1902) :  987-1003.  Xarini. 

La  Yalle  del  Ghergh^r  (Colonia  Eritrea).  Nota  del  A.  Marini.  WitJ^  Maps  and 
Illustrations. 

French  Congo.  Mouvement  G.  20  (1903) :  127-131.  Yaiianr. 

La  Likuala-aux-herbes,  exploration  nouvelle.    Par  M.  Yasseur.     With  Map. 

German  East  Africa.  Meteorolog.  Z.  19  (1902) :  543-548.  lUnrer. 

Das  Eiima  yon  Deutsch-Ostafrika.    Yon  H.  Maurer. 

German  South- West  Africa.  Dots. 

Deutsch-SUdwest-Afrika.  Yon  Prof.  Dr.  Karl  Dove.  Berlin :  Wilhelm  Siisserott, 
1903.     Size  8^  x  5},  pp.  208.    Map  and  Illustrations.    Price  4s. 

Italian  East  Africa.  Ferrandi. 

Ugo  Ferrandi.  Itinerari  Africani,  1°  Da  Lugh  alia  Costa  (Aprile  1897).  Novara, 
1902.    Size  10  X  7,  pp.  62.    Map.    Presented  by  the  Author. 

This  was  noticed  in  the  Journal  for  February  (p.  168). 

Ivory  Coast.  YiUamnr. 

JienseignemenU  Colon..  ComiU  V Afrique  Franfaise  No.  I.  (1903)  :   22-29. 

La  Cote  d'lvoire  :  aspect  general,  flore  et  faune.     Par  R.  Yillamur. 

Madagascar.  La  G.,  B.S.G.  Paris  6  (1902) :  238-242.  Qrandidier. 

Madagascar,  essai  de  geographic  physique.     Par  G.  Qrandidier. 
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XorooM.  Sagoniae. 

M**  de  Segonzar.  Voyages  an  Maroc  (1899-1901).  A\ec  .  .  .  Appendices  poli- 
tiqae,  astroDomiquo,  Vnet^rologique,  botanique,  entomologique,  numismatiqoe, 
geographiqne.  Par  MM.  de  Yanssay,  Hasse  et  do  Villedeuil,  etc.,  etc.  Paria: 
Annand  Golio,  1908.  Size  11  X  7^,  pp.  xi.  and  408.  Maps  and  Ittuitraiiom. 
Price  20  fr,    Pre9ented  by  the  PMi$lur, 

Xoroeao.  M.G.  Oes.  Hamburg  18  (1902) :  1-199.  Tisohor. 

Heine  dritte  Forachungareiae  im  Atlaa-Vorlande  Ton  Marokko  im  Jahre  1901. 
Von  Theobald  Fiaoher.     With  Map  and  llluttratioM, 

Nigeria.  Carnegie. 

Letters  from  Nigeria  of  the  Honourable  DaTid  Wynford  Oamegpe,  f.r.o.8.  1899- 
1900.  With  Introduction  and  Appendix.  Privately  Printed.  Brechin :  Black 
&  Johnston,  1902.  Size  9x5,  pp.  xUi.  and  150.  PortraiU.  Presented  by  Mite 
Helena  M,  Carnegie. 

Nigeria.  Lugard. 

Northern  Nigeria.    Beport  for  1901.    Golonial  Beports,  Annual  No.  377,  1908. 
Size  10  X  6i  pp.  86.    PHoe  2\d. 
See  note  in  the  March  number  (jamie^  p.  322). 

NUo.  Quarterly  J.  Oeolog,  8.  59  (1908) :  64-7!^  Ball. 

The  Semna  Cataract  or  Bapid  of  the  Nile :  a  Study  in  Biver-Erosion.  By  John 
Ball,  FH.D.     Wah  Map  and  lUuetrations. 

North-East  Africa.  

Benengnemente  Colon.,  Comity  VA/rique  Fran^aise  No.  1  (1908) :  18-20. 

La  d^mitation  de  FAfrique  orientale.     With  Mape. 
BhedeiU.  P.B.  Irish  A.  84  (Sec.  C)  (1902) :  47-5i.  Lane-Poole. 

An  Arabic  Inacriptlon  from  Bhodesia.    By  S.  Lane-Poole.     With  Plate. 
Sahara.  B,8.0.  MartetUe  86  (1902) :  297-301.  Lahaehe. 

Hydrographie  Saharienne.    I^es  eanx  du  Tidikelt.    Par  Dr.  I^abache. 

Bomaliland.  Scottish  G.  Mag,  19  (1908) :  95-96.  

Somaliland.     With  Map. 
South  Africa— Blephants.    FortnighUy  Bev,  78  (1903) :  100-108.  Brydea. 

The  Decline  and  Fall  of  the  South  African  Elephant.    By  H.  A.  Bryden. 
South  Africa— Farming.    FortnighUy  Bev,  78  (1903) :  134-146.  Oreewell. 

South  African  Farming.    By  Be?.  W.  Greswell. 

Transvaal.  

Transvaal  Mines  Department.  Yearly  Report  of  the  Government  Mining  Engi- 
neer for  the  Statistical  Tear  ending  June  30,  1902.  Printed  at  Pretoria.  SSse 
13}  X  8},  pp.  42.  Maps  and  Diagrams.  Presented  by  the  Oovemment  Mining 
Engineer^'  Johannesburg. 

Tunis.  BedeL 

Exploration  Scientifique  de  la  Tunisie.  Catalogue  raisonne  des  Col^pt^rea  de 
Tunisie  par  Louis  Bedel,  comprenant  tons  les  documents  d^jk  publics  ou  obligeam- 
ment  communiques  et  specialement  le  r^sultat  des  voyages  de  MM.  Yal^ry  Mayet 
et  Maurice  Se<lillot  Premiere  partie.  CicindelidsD— Stapbylinidie.  Paris:  Imp. 
Nationale,  1900.    Size  10  x  6J,  pp.  xiv.  and  130.    Presented  by  Messrs.  Leroux  &  Co. 

Tunis.  Ann.  G.  11  (1902) :  439-447.  Idonz. 

Notes  zur  le  Xefzaoua  (Tunisie  ra^ridioDalc).     Par  M.  Idoux. 

NOBTE  AXEBIGA. 

Al^fir^  Brooks,  Bichardson,  Collier,  and  MendenhalL 

Beconnaissances  in  the  (ape  Nome  nnd  Xorton  Bay  liegioDH,  ^Vlaska,  in  1900. 
By  A.  H.  Brooks,  G.  B.  Bichardson,  A.  J.  Collier,  and  W.  C.  !Mendenhall.  (De- 
partment of  the  Interior,  United  States  Geological  Survey.)  Washington,  1901. 
Size  11}  X  8,  pp.  222.  Maps  and  lllwiratiom.  Presented  by  the  U.S.  Geological 
Survey. 

Alaska— Coal-Fields.  Kinoppk 

The  Coal-Fields  of  Cook  Inltt,  Alaska,  U.S.A..  and  the  Pacific  Coast.    A  paper 
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read  before  the  loBtitution  of  Mining  Engineers.  By  John  Kicaopp,  jun;  General 
meeting  at  London,  May  24, 1901.  London  and  Newcastle-upon-Tyne:  A.  fieid 
&  Co.,  1901.    Size  10  x  6},  pp.  54.    Map$  and  Plan$,    PreBented  by  the  AuUtor. 

Alaska — Copper  Biyer  District.  Sohrader  and  Speneor. 

The  Geology  and  Mineral  Resources  of  a  portion  of  the  Copper  Hiyer  District, 
Alaska.  By  F.  C.  Sohrader  and  A.  C.  Spencer.  (Department  of  tlie  Interior, 
United  States  Geological  Survey.)  Washington,  1901.  Size  12x8,  pp.  94.  Mapi 
and  lUuttraiioni.    Presented  by  the  U.S.  Qeological  Survey. 

Xeideo.  Lumholti. 

Unknown  Mexico.  A  Record  of  fire  years*  exploration  among  the  tribes  of  the 
Western  Sierra  Madre:  in  the  Tierra  Caliente  of  Tepic  and  Jalisco;  and  among 
the  Tarasoos  of  Miohoacan.  By  Carl  Lumholtz.  Two  Volumes.  London :  Mac- 
millan  &  Co.,  Ltd.,  1903.  Size  9^  X  6J,  pp.  (vol.  i.)  xxxii.  and  580;  (voL  ii.) 
XV.  and  496.  Map$  and  IllustratumB.  Price  50«.,  wt.  Presented  by  the  PMUJters. 
See  review,  ante^  p.  543. 

United  States — Appalaehian  Xoontalns.  Xaehaeok. 

Vierteljahn.  G.  IJnterricAf  2  (1903) :  61-75. 

Die  Appalachien.    Von  Dr.  F.  Machacek. 

An  excellent  summary  of  the  results  of  recent  research. 

United  States — Coal  Industry.  Bell. 

Coal  Industry  of  the  United  States,  1901.  Foreign  Office,  Miscellaneous,  No.  587, 
1903.    Size  10  X  6},  pp.  32.    Price  2d. 

United  States — Ck»it  and  Geodetic  Surrey.  Tittmann. 

^a^iona^  Q,  Mag.  14  (1903) :  1-9. 

The  Work  of  the  U.S.  Coast  and  G^eodetic  Survey.    By  O.  H.  Tittmann. 

United  States — Forests.  

Twenty-first  Annual  Report  of  the  United  States  Geological  Survey  to  the  Secre- 
tary of  the  Interior.  1899-1900.  Part  v.  Forest  Reserves,  pp.  712  (Maps  sepa- 
rate). Washington,  1900.  Size  llj  x  8.  Maps  and  lUustraiione,  Presented  by 
the  U,8.  Qeological  Survey, 

United  States— Historical.  Fowler  and  Cones. 

The  Journal  of  Jacob  Fowler  narrating  an  adventure  from  Arkansas  through  the 
Indian  Territory,  Oklahama,  Kansas,  Colorado,  and  New  Mexico,  to  the  Sources 
of  the  Rio  Grande  del  Norte,  1821-22.  £dite<l,  with  notes,  by  Elliott  Ooues.  New 
York,  etc. :  Francis  P.  Harper,  1899.    Size  9}  X  6},  pp.  xxiv.  and  184.    FaenmUe. 

United  States — Historical.  Qaroes  and  Cones. 

Cn  the  Trail  of  a  Spanish  Pioneer.  The  Diary  and  Itinerary  of  Francisco  Garc^ 
(Missionary  Priest)  in  bis  I'ravels  through  Sonora.  Arizona,  and  California,  1775- 
1776.  Translated  from  an  Official  Contemporaneous  Copy  of  the  Original  Spanish 
Manuscript,  and  edited,  with  copious  critical  notes,  by  Elliott  Cones.  Two  volumes. 
New  York  :  Francis  P.  Harper,  1900.  Size  9}  x  6^,  pp.  xxx.  and  608.  Maps  and 
Illustrations, 

United  States^  Historioal.  Larpentenr  and  Cones. 

Forty  Years  a  Fur  Trader  on  the  Upper  Missouri.  The  Personal  Narrative  of 
Charles  Larpentenr,  1 833-1872.  Edited,  with  many  critical  notes,  by  Elliott  Coues. 
I'wo  Volumes.  New  York :  Francis  P.  Harper,  1899.  Size  9^  X  6^,  pp.  xxviiL 
and  474.     Maps,  Portraits,  and  Illustrations, 

United  States — Historical.  Lewis  and  Clark  and  Hotmer. 

History  of  the  Expedition  of  Captain  Lewis  and  Clnrk,  1804-5-6.  Reprinted  from 
the  Edition  of  1814.  With  Introduction  and  Index  by  James  K.  Hoemer.  In  two 
volumes.  Chicago :  A.  C.  McClurg  &  Co.,  1902.  Size  8}  x  6,  pp.  (vol.  i.)  IvL  and 
500 ;  (vol.  ii.)  xiv.  and  584.    Maps  and  Portraits. 

In  view  of  the  rarity  of  the  original  edition  of  1814,  and  the  fact  that  Prof.  Elliott 
Cones'  reprint  of  1893  is  also  out  of  print,  the  present  publishers  have  done  good 
service  in  bringing  out  a  hundy  version  of  tbis  important  work  for  popular  use.  The 
addition  of  an  index  is  also  valuable. 

United  Stetes-Jews.     Popular  Sei.  Monthly  62  (1903)  :  334-343.  KitoheU. 

Recent  Jewish  Immigration  to  the  United  States.     By  R.  Mitchell. 

United  States— Pennsylvania.    /.  Geology  10  (1902) :  700-702.  Bioharaton. 

The  Misnamed  Indiana  Anticline.    Ry  («.  B.  Richardson.     With  Map. 
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United  ttatat—Tezai.  Hill. 

Twenty-first  Annual  Report  of  the  United  States  Geological  Surrey  to  the  Secre- 
tary of  the  Interior.  1899-1900.  Part  vii.  Geography  and  Geology  of  the  Black 
and  Grand  Prairies,  Texas,  with  detailed  descriptions  of  the  Cretaceous  Foroiations 
and  special  reference  to  Artesian  Waters.  By  Bohert  T.  Hill.  Pp.666.  Washing- 
ton, 1901.    Size  11}  X  8.    Map$  aitd  lUuUraiiOfu. 

United  States — ^Virginia.  Hanoi  and  SteTons. 

A  Briefe  and  True  Be])ort  of  the  new-found  land  of  Virginia,  Sir  Walter  Baleigh'a 
Colony  of  mdlxxxv.,  hy  Thomas  Hariot,  Mathematician.  Edited  by  Henrv  Ste^ena. 
London :   Privately  printed,  1900.    Siie  6}  x  4},  pp.  xviii.  and  84.    Price  15t. 

Reprinted  from  the  copy  in  the  Grenville  Library  in  the  British  Museum,  one  of 
the  seven  copies  of  the  original  work  now  known  to  exist.  It  appeared  in  1588,  and 
was  reprinted  by  De  Bry  in  1590. 

CEHTHAL  AITD  SOUTH  AKKRIOA. 
Argentine  Republic.  CbnTanne. 

Die  Temperatur-  und  Regenverbaltni^se  Argentiniens.  Von  Dr.  Josef  Chavanne. 
(Veroffentlickungen  der  Deutscben  Akademischen  Vereinigung  zu  Buenos  Aires. 
I.  Band  VII.  Heft)    Buenos  Aires,  [not  dated.]    Size  9  x  6^,  pp.  40.    Maps. 

Bolivia— Census.  

Censo  de  la  Poblaoion  de  Bolivia,  Septiembre  1^  de  1900.  Tomo  i.  La  Paz, 
1902.  Size  lOJ  x  74,  pp.  80,  xliv.,  and  400.  Presented  by  the  Ofieina  Naciowd 
de  Inmigraeion,  etc..  La  Pat, 

Chile.  G.Z.  8  (1902) :  686-692.  Hettner. 

Die  Deutschen  in  SiLd-Chilo.    Von  Alfred  Hettner. 

Chile— Bibliography.  Anriqne  and  SilTa. 

Ensayo  de  una  Bibliografia  HisUSrica  i  geogrifica  de  Chile.  Por  Nicolas  Anriqne 
B.  i  L.  Igoacio  Silva,  A.  Santiago  de  Chile,  11K)2.  Size  9^  x  7,  pp.  xx.  and  680. 
Preeenied  by  Uie  AtUh&r, 

Chile  and  Argentina.  Vievfia. 

£1  laudo  arbitral.    Por  S.  M.  Vicu&a.    Santiago,  1902.    Size  10}  x  7,  pp.  28. 

Eonador — Galapagos  Islands.  Robinson. 

P.  American  A,  ArU  and  Set,  88  (1902) :  77-270. 

Contributions  from  the  Grey  Herbarium  of  Harvard  University.  N.S.  No.  xxiv. 
(Papers  from  the  Hopkins-Stanford  Expedition  to  the  Galapagos  lulands.)  Flora 
of  the  Galapagos  Islands.     By  B.  L.  Robinson.     With  Plaiea. 

Falkland  Islands.  Ymer  22  (1902)  :  515-528.  Andersson. 

Antarctic  expeditionens  arbeten  pa  Falklandsoarne  och  Eldslandet  1902.  Rapport 
fran  Svenska  Sydpolarexpcditionen.    Af  J.  G.  Anderson.     With  Illustrations, 

Qnatemala.  Z,  Ges.  Erdk.  Berlin  (1903) :  50.  Sapper. 

Ueber  den  Ausbruch  des  Santa  Maria.     Von  Prof.  Dr.  K.  Sapper. 

Haiti  and  Venezuela.  Olohus  83  (1903) :    69-72,  85-92.  SchoU. 

Beobachtungen  und  Studien  in  den  Revolutionsgebieten  von  Domingo,  Haiti  und 
Venezuela  wahrend  einer  im  Friilijahr  1902  untemommenen  Reise.  Von  Dr.  G. 
Schott.      With  lllnstratiom. 

Peru.  Olobu«  83  (190:))  :  73-76.  Sievers. 

Das  Gebiet  zwishon  dem  Ucayali  und  dem  Pacbitea-PIcbis  (Ostperii).  Nnch  den 
Reisen  des  Padre  Fr.  Gabriel  Sala  dargestellt  von  Prof.  W.  Sievers. 

Porto  Rioo.  B.  American  0.8. 84  (1902) :  401-409.  Alexander. 

Porto  Rico  :  its  Climate  and  Resources.     By  W.  A.  Alexander.     With  Diagram, 

Sonth  America.  La  r;.,  B.8.G.  Paris  6  (1902)  :  75-78.  Kordenskidid. 

Explorations  dans  les  r^ions  frontieres  cnlrc  la  rdpublique  Argentine  et  la 
Bolivie.    Par  £.  Nordenskiold. 

Veneinela — Caracas.  Bivem. 

An  Illustrated  Guide  to  Caructis.  [By  Arturo  Rivera.]  1897.  Size  8  X  lOJ,  pp. 
97.   Illustrations.     Presented  by  the  Philadelphia  Commtrcifil  Museums. 

West  Indies— Eruptions.    Pe<ermann«  if.  48  (1902)  :  286-288.  Snpan. 

Der  neue  Eruption stypus  der  Antillen.    Von  A.  Su])an. 
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Wait  Indies— Xartiniquo.    La  Q,,  B.8.Q.  Paru  6  (1902) :  183-141.  B«rte. 

Les  eruptioDs  de  le  Montagne  Pel^e.  B^it  et  obserTations  d'un  t^moin.  Par  Dr. 
E.  Bene.     With  Map, 

West  Indies—Maxtiniqiie.     C.  Rd,  186  (1902) :  1377-1379.  Oiraiid. 

Sar  r&ge  des  formations  volcaniqaes  aDciennes  de  la  Martinique.  Note  de  J. 
Giraud. 

West  IndiM— lUrtiniqiie.      C.  BcL  185  (1902) :  1301-1307.  Laozoix. 

Nouvelles  observations  sur  les  eruptions  volcaniques  de  la  Martinique.  Par  M. 
Lacroix. 

West  Indies— St.  Vinoent.      SiUb.  K.P.A,  W.  Berlin  (1902)  (xli.) :  993-994.  Klein. 

Ueber  die  am  7.  Mai  1902  vom  Vuloan  Sonfri^re  auf  St.  Vincent  ausgeworfene 
Yolcanische  Asche.    Von  C.  Klein. 

West  Indies— Windward  Islands.    T.  Canadian  I.  7  (1902) :  351-370.  Speneer. 

The  Windward  Islands  of  the  West  Indies.  By  J.  W.  Spencer.  With  Map$  and 
lUuttrations. 

AUSTBALASIA  AHD  PACIFIC  IBLAKDB. 

Australia.  G.  7«ae^«r  2(1903):  1-9.  Coekbnxn. 

The  Australian  Commonwealth.    By  the  Hon.  Sir  J.  Oxskbum,  k.o.m.o. 

Central  Australia.  Hewland. 

Land-Grant  Railway  across  Centra]  Australia.  The  Northern  Territory  of  the 
State  of  South  Australia  as  a  Field  for  Enterprise  and  Capital.  Boundless 
Resources :  Pastoral,  Agricultural,  Mineral,  Natural  Harbours,  NaWgable  Rivers. 
Compiled  and  edited  by  Simpson  Newland.  Adelaide,  1902.  Sixe  13^  X  8}, 
pp.  120.    Map$  and  lUuttralioni. 

New  Zealand.  [Blaekbume.] 

New  Zealand  Nautical  Almanac  and  Tide-Tables,  1903;  also  Azimuth  Tables, 
and  information,  with  plans,  about  fifteen  of  the  principal  ports  of  New  Zealand. 
Wellington,  N.Z.,  1902.  Size  9^  x  6,  pp.  viii.  and  230.  Plam.  Preiented  by 
the  Editor  [Captain  H.  S.  Blackburne]. 

Pacifle— Midway  Island.    Ann.  Hydrographie  81  (1903):  17-21.  

Die  Midway-Inseln  im  nordlichen  Stlllen  Ozean. 

Samoa.  GlobuB  88  (1903) :  108-109.  Billow. 

Der  vulkanische  Ausbrucli  auf  der  Insel  Savaii  (Deutsch-Samoa).  Beobachtet 
von  W.  V.  BUlow. 

POLAR  REGIONS. 

Antarotio — Belgian  Expedition.  Lecointe  and  others. 

Expedition  Antnrctique  Beige.  Re'sultats  du  Voyage  du  S.T.  Belgica  en  1897- 
1898-1899  sous  le  commandement  de  A.  de  Gerlache  de  Gomery.  Rapports 
Scientifiques,  publics  aux  frais  du  Gouyemement  Beige  sous  la  direction  de  la 
Commission  de  la  Belgica.  Astronomic :  Etude  des  Chronom^tres,  1^  p**% 
M^thodes  et  Conclusions,  par  G.  Lecointe  (pp.  62>  Ditto.  Astronomic,  2<^«  p^, 
Joumaux  et  Calculs.  par  G.  Lecointe  (pp.  130).  Ditto.  Botanique :  Mousses  et 
Coup  d'CEil  sur  la  Flore  bryologfque  des  Terres  Magellaniques,  par  J.  Cardot. 
H^patiques,  par  F.  Stephani'(pp.  48  and  6).  Ditto.  Meteorologie :  Phe'oom^nes 
Optiques  de  rAtmosphere,  Journal  des  Observations  de  Meteorologie  Optique 
faites  a  bord  de  la  Btlgiai^  par  H.  Argtowski  (pp.  48).  Ditto.  Oceanographie : 
Determination  de  la  Densite'  de  Teau  de  mer,  par  J.  Thoulet  Cpp.  24).  Ditto. 
Zoologie :  Brachiopodes,  par  L.  Joubin  (pp.  12).  Ditto.  Zoologie :  Echinides  et 
Ophiures,  par  R.  Koehler  (pp.  42).  Ditto.  Zoologie  :  Seaht,  by  G.  E.  H.  Barrett- 
Hamilton  (pp.  20).  Ditto.  Zoologie;  Spongiaires,  par  E.  Tnpsent  (pp.  54). 
Anvers:  Imp.  J.  E.  Buschmann,  1901-1902.  PlateB.  Presented  by  the  '" Belgioa" 
Cotnmisrion. 

MATHSXATIOAL  eEOeEAFHT. 

Nautioal  Almanac.  

The  Nautical  Almanac  and  A8tronomical  Ephemeris  for  the  year  1906,  for  the 
meridian  of  the  Royal  Observatory  at  Greenwich.     EJiuburgh,  [not  dated].    Size 
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9|  X  6,  pp.  xiT.,  638,  and  18.  Price  2«.  6d.  Presented  by  the  NouUeai  Almanac 
C^fice, 

Ditto.  Part  i.  (Containinjc  such  portions  as  are  essentiol  for  Navigation).  Edin- 
burgh, [not  dated].  Size  9|  x  6,  pp.  xiv.  and  310.  Price  1«.  Presented  by  the 
NaiUical  Almanac  Office. 

PHYSICAL  AKO  BIOLO0IOAL  OSOOBAPHY. 
Geology.   .  Lapparont 

Abire'ge  de  G^logie.  Par  A.  de  Lapparent  Cinqnieme  Edition.  Paris  :  Masson 
et  Gie.,  1908.     Sizd  7|  X  4).     llluetratione,    PresenUd  by  the  Author. 

Ground-water.  Meteorolog.  Z.  19  (1902) :  537-543.  Idmar. 

Ueber  die  Aendemtig^n  des  Grand wasserstandos  naoh  den  yom  Pialaten  Gregor 
Mendel  in  den  Jahren  1865-1880  in  Brfinn  ausgefilbrten  Messungen.  Von  J. 
IJznar. 

Hydrology.  Abh.  K.K.G,  Ges.  Wien  4  (1902) :  No.  3,  pp.  52.  FlMher. 

Meer-  nnd  Binnengewasser  in  WechselwirknDji;.  Ein  Beitrag  zur  Snbterranen 
Hydrographie  der  ^tfstlander.    Yon  Dr.  F.  J.  Fischer. 

lee-aetion.  T.  Nova  Seotian  J.  Set.  10  (1900-1901):  333-344.  Preet. 

On  Drift  Ice  as  an  Eroding  and  Transporting  Agent.    By  W.  H.  Prest. 

Limnology.  Abh.  K.K,Q,  Ge$.  Wien  4  (1902) :  Na  6,  pp.  14.  Ule. 

Die  Anfgabe  geographisoher  Forschnng  an  Seen.     Von  Prof.  Dr.  Willi  Ule. 

Hagnetism.  Oillwrt. 

William  Gilbert  of  Colchester,  Physician  of  London.  On  the  magnet,  magnetiok 
bodies  also,  and  on  tbe  great  magnet  of  the  Earth ;  a  new  Physiology,  demon- 
strated by  many  arguments  and  experiments.  [Translation,  published  by  the 
GUbert  Club.]  London,  1900.  Size  12  x  8,  pp.  xvii.  and  246.  lUustratunu, 
Price  40f. 

Notes  on  the  De  Magneto  of  Dr.  William  Gilbert.  Privately  printed.  London, 
1901.    Preeenied  by  Prof,  SUvanui  P.  Thompeon. 

Heteorology— Ralnftill.  Hegyfoky. 

Math.  Naturw.  BerichU  Dngarn  17, 1899  (1901) :  113-126. 

Die  Vertheilnng  des  Niedersohlages  nach  Tageszeiten.    Yon  J.  Hegyfoky. 

Heteorology — Snow.  Jansson  and  Westman. 

B.  Geol.  J.  University  UpstUa  5  (1<.)01)  :  234-260. 

Qnelques  recherches  snr  la  couverture  de  neige.    Par  M.  Jansson  et  J.  Westman. 

Oeeanography.  O.Z.  9  (1903) :  40-48.  Hessereehmitt. 

Die  wichtigsten  geographischen  Ergebnisse  der  deutsehen  Tiefsee-Expedition. 
Yon  Dr.  J.  B.  Messerschmitt. 

Oeeanography.  Nature  67  (1903)  :  246-247.  Thompson. 

Tbe  Hydrographical  Work  of  the  North  Sea  Investigation  Committee  (Scotland). 
By  Prof.  D'Arcy  W.  Thompson. 

Oeeanography.  Chun. 

Aus  den  Tiefen  des  Weltmeeres,  yon  Carl  Chun.  Sihilderungen  yon  der  Deutsehen 
Tiefsee-Expedition.  Zweite  umgearbeitete  und  stark  vermehrte  Aufiage.  Jena : 
G.  Fischer,  1908.  Size  1 1)  x  8,  pp.  x.  and  592.  Map.  Plates,  and  Illustratiotts. 
Price  208. 

This  edition  has  been  enlarged  by  the  incorporation  of  scientific  material,  especially 
in  regard  to  the  deep-sea  fauua,  and  by  the  addition  of  many  new  illustrations  of  the 
scenery,  etc.,  of  the  countries  visited,  especially  Kerguelenland. 

Oceanography — Baltic.  Gleye  and  Petterston. 

SvensJc.  Hydrog.  Biolog.  Kom.  Skrifler  1  (1903):  pp.  15. 

Hydrographic-biolog^cal  Researches  by  the  Swedish  Commission  in  the  Skagerack 
and  Baltic.    By  P.  F.  Cleye  and  O.  Pettersson.     With  Charts  and  Diagrams. 

Oceanography— Baltic.  La  G.,  B.S.G.  Paru  7  (1903) :  120-122.  Babot. 

Exploration  zoologique  dans  les  fosses  de  la  Baltique.  Par  C.  Babot.  With 
Ma}). 

Physioff.  Arrhenins. 

Lehrbueh  der  kosmisohen  Physik  von  Dr.  Svante  August  Arrhenius.     2  vols. 
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Leipiig:  S.  Hirzel,  1903.  Size  9|  X  6,  pp.  xvi.  and  1026.  Diagrams, 
Price  £1  18«. 

Phjtofoography.  Brttil. 

BotaDiflche  Forsohungen  des  Alexandenages.  Von  Dr.  Hngo  Bretzl.  Leipzig : 
B.  6.  Teubner,  1903.  Size  9}  x  6,  pp.  xii.  and  412.  Priee  12m.  Presented  by  the 
PubUskers, 

Fhytogeography.  Elliot. 

Xature  Studies.  (Plant  Life.)  By  G.  F.  Soott  Elliot.  London :  Blackie  &  Son, 
1903.    Size  7}  X  5,  pp.  yiii.  and  352.    niuetrations.    Presented  by  the  Publishers, 

An  ezoeUeat  feature  in  thig  little  work  is  the  attention  given  to  the  life-conditione 
of  plants  in  their  varying  environments. 

Biver-temperatnret.      8ymons*s  Meteoroiog.  Mag.  38  (1903) :  4-6.  

The  Temperature  of  Air  and  Rivera. 

Biver  YaUeyi.  Oeolpg,  Mag.  10  (1903) :  70-72.  HiU. 

The  Permanence  of  Biter  YalleyB,    By  thd  Bev.  E.  Hill 

Seitmology.  B.S.G,  Lisbon  20  (1902) :  158-166.  Chofht. 

li'e'mption  de  la  Martinique  et  lea  tremblements  de  terre  en  PortugaL  Por  P. 
Chofbt 

Soili.  Poptdar  8eL  Monthly  62  (1903) :  436-440.  Zon. 

The  Source  of  Nitrogen  in  Forest  Soil.    By  B.  6,  Zon. 

Terrestrial  lUgnetism.  Bauer. 

Treasury  Department,  U.S.  Coast  and  Geodetic  Survey.  United  States  Magnetic 
Declination  Tables  and  Isogenic  Charts  for  ^902,  and  Principal  Facts  relating  to 
the  Earth's  Magnetism.  By  L.  A.  Bauer.  Washington,  1902.  Size  ll)  X  8, 
pp.  406.    Maps  and  Illustrations, 

Volcanoes.  Deutsch.  Bundschau  O.  26  (1903) :  145-161.  Orooss 

Zur  Theorie  des  Vulkanismus.     Von  A.  Grooss.     With  Illustrations. 

Zoogeography.  P.  American  Philosoph.  8,  41  (1902) :  267-400.  Ortmann. 

The  Geographical  Distribution  of  Freshwater  Decanods  and  ita  Bearing  upon 
Ancient  Geography.    By  Dr.  A.  E.  Ortmann.     With  maps. 

ANTHBOPOOEOGBAPHY  AVD  HI8T0BICAL  OEOOBAPHY. 

Anthropogeography— Deserts.    B.  American  O.S.  34  (1902)  :  412-422.  Dodge. 

Life  amid  Desert  Conditions.    By  R.  E.  Dodge. 

Cable-routes.  Bright. 

Imperial  Telegraphic  Communication  and  the  ***  All-British  "  Pacific  Cable.  By 
Charles  Bright.  (The  London  Chamber  of  Commerce.  Pamphlet  Series,  No.  40.) 
Size  8|  X  of,  pp.  32.    Presented  by  the  Author. 

Colonization.  M^m,  Churonnes  A.B.  Belgique  60  (1902) :  pp.  864.  Thoseo. 

Theories  de  la  colonisation  an  XIX"  si^le  et  role  de  I'^tat  dans  le  developpement 
des  colonies.    Par  Cb.  Pety  de  Thoz^  et  K.  Pety  de  Thoz^e. 

Commsreial — Cotton,  Oppel. 

Die  Baumwolle  nach  Gesohichte,  Anbau,  Verarbeitung  und  Handel,  sowie  nach 
ihrer  Stellung  im  Volksleben  und  in  der  Staatswirtschaft.  Im  Auftrage  und  mit 
Uuterstiitzung  der  Bremer  BaumwoUborse  bearbeitet  und  herausgegeben  von 
Prof.  Dr.  A.  Oppel.    Leipzig,  1902.    Size  10  X  7,  pp.  xvi.  and  746.     Priee  ISs. 

Commercial— Jade.  National  G.  Mag,  14  (1903) :  9-17.  Baster. 

Jade.    By  S.  E.  Easter.     WiVi  Maps. 

Bthnology.  Tiobenios. 

Volkerkunde  in  Charakterbildem  des  Lebens,  Treibens  und  Denkens  der  Wilden 
und  der  reiferen  Menschheit  Yon  Leo  Frobenius.  I.  Band.  Aus  den  Flegel- 
jahren  der  Menschheit.  II.  Band.  Die  reifere  Menschheit.  Ilannover:  G. 
Janccke,  1902.    Size  8^  x  5j|,  pp.  xii.,  416^  aod  464.    IUu»trations.    Price  I5s. 

Ethnology — Germans  and  Slaves.  Leiivre. 

Germains  et  Slaves ;  origines  et  croyanees. '  Par  Andre  T^f^vre.    Paris :  C.  Bein- 
wuld,  1908.     Size  7x5,  pp.  320.   .Mtpps  and  lUudrations.     Price  3«. 
Deals  largely  with  mythology  and  allied  subjects,  but  the  sections  ooncerned  wilh 
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the  past  history  and  morements  of  the  races  are  of  interest  from  the  point  of  view 
of  historical  geography. 

HistorifiaL  Ann.  0, 11  (1902):  448-451.  OaUois. 

La  lettre  de  Tosoanelli  k  Christophe  Oolomb.    Par  I..  Gallois. 

Historieal — Oolumbos.  Alba. 

Naevos  Autdgrafos  de  Oristdbal  Ooldn  y  Belaoiones  do  Ultramar.  Los  publioa 
La  Daquesa  de  Berwick  y  de  Alba.  Madrid,  1902.  Size  11^  x  8,  pp.  294.  Pre- 
tented  hy  La  Duqueea  de  Alba. 

The  former  collection  of  docaments,  pnblished  in  1892,  has  also  been  presented  to 
the  Society,  as  well  as  the  catalogue  of  the  collections  at  the  liiria  palace,  printed  in 
1898. 

Historieal — Trayel.  

An  English  Gamer.  Voyages  and  Travel  mainly  during  the  Sixteenth  and 
Seventeenth  Centuries.  With  an  Introduction  by  G.  Bajrmond  Beazley.  Two 
vols.  Westminster :  A.  Constable  &  Co.,  1903.  Size  9  X  5),  pp.  (vol.  i)  xxviii,  and 
332 ;  (vol.  ii.)  xxiv.  and  444.    Prioe  4«.  per  volume.    Presented  by  the  Pvklitihere, 

BIO0BAPET. 

Boggiaai.  B.8.G.  ItaUana  8  (1902) :  1039-1047.  OigUttli. 

Guide  Boggiani.    Cenno  necrologico  del  E.  H.  Giglioli.     WxQi  Portrait, 
Boggiani  was  lately  assassinated  by  the  Indians  of  the  Chaco. 

Harlot.  StaTWS. 

Thomas  Harlot,  the  Mathematician,  the  Philosopher,  and  the  Scholar ;  developed 
chiefly  from  dormant  materials,  with  notices  of  his  Associates,  including  bio- 
graphical and  bibliographical  disquisitions  upon  the  materials  of  the  history  of 
"^  Quid  Virginia.'*  By  Henry  Stevens.  liOndon :  Privately  printed,  1900.  Siae 
6i  X  4),  pp.  214.  Prioe  15s. 
Hooker.  Hooker. 

A  Sketch  of  the  Life  and  Labours  of  Sir  William  Jackson  Hooker.    By  Sir  J.  D. 
Hooker.    (Annals  of  Botany,  vol.  xvi.  No.  Ixiv.,  December,  1902.)    Size  10  x  7, 
pp.  ix.-xc.    Portrait.    PreemUed  by  the  Author. 
Xepplor.  MtUlor. 

Johann  Keppler,  der  Gesetzgeber  der  neueren  Astronomie.  Ein  Lebensbild,  von 
Adolf  Miiller,  8.J.  Freiburg  im  Breisgau :  B.  Herder,  1903.  Size  9}  X  6,  pp.  viii 
and  18G.     PresenUd  by  the  Publisher. 

Leonardo  da  Yinei.  Baratta. 

Biblioteca  Vindana — N.  I.  Mario  Baratta.  Leonardo  da  Vinci  ed  i  Problem! 
della  Terra.  Torino.  Fratelli  Bocca,  1903.  Size  9^  X  6^,  pp.  xiv.  and  318. 
Price  12a.  Gd.  net. 

GEKEBAL. 

Altitude  and  Bespiration.     C.  Rd.  136  (1903) :  118-120.  Tissot. 

Hecherches  sur  rinfluence  des  variations  d'altitude  sur  lee  Changes  respiratoires. 
Note  de  J.  Tissot. 

Datok  Colonies.  Zimmermann. 

Die  Europ&ischen  Kolonien.  Fiinfter  Band.  Die  Kolonialpolitik  der  Nieder- 
l&uder.  Yon  Dr.  A.  Zimmermann.  Berlin :  E.  8.  Mittler  und  Sohn,  1903.  Size 
9x6,  pp.  xiv.  and  304.    Map. 

This  is  one  of  the  mobt  useful  volumes  of  the  series,  as  the  story  of  Dutch  colonial 
undertakings  is  perhaps  less  generally  known  in  its  details  than  those  of  the  other 
great  colonizing  powers. 

Trench  Colonies.  Dubois  and  Guy. 

Album  G^graphique  par  Marcel  Dubois  et  Camille  Guy.     IV.  Les  Colonies 
frati9aises.    Paris  :  Armand  Colin,  1903.    Size  11x9,  pp.  xx.  and  244.    Illuetra- 
tims.    Price  IS  fr. 
This  is  the  fourth  volume  of  the  well-known  series  of  geographical  pictures  by 

MM.  Dubois  and  Guy,  and  gives  an  excellent  idea  of  the  conditions  of  nature  and 

human  life  in  the  French  colonies. 
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Oomuui  Coloniei.  

Eolonial  -  Handels  -  Adressbnoh  1903  (7.  Jahrgang).  HeraoBgegeben  von  dem 
Eolonial-Wirtaohaftlichen  Komitee.  (BeilaKe  zam  **DeutBcheii  Kolonialblati,*' 
xiy.  Ji^rgang.)    Berlin.    Size  10  x  6|,  pp.  198.    jtfajpt. 

Oerman  Coloniei — Bibliography.  Broie. 

Die  deutsohe  Kolooiallitteratur  im  Jahre  1901.  ZuBammengestellt  von  Maximilian 
Brose.  (Soader-Ueft  der  Beitrage  zur  Eolonialpolitik  und  Kolonialwirtschaft.) 
Berlin :  W.  Susserott,  1903.    Size  10  X  6^,  pp.  66. 

Xisfionf.  Boaeh. 

A  Geogpraphy  and  Atlas  of  Protestant  Missions,  their  environment,  forces,  dis- 
tribution, methods,  problems,  results,  and  prospects  at  the  opening  of  the  twentieth 
century.  By  Harlan  P.  Beach.  Vol.  i.  urography.  Vol.  ii.  Statistics  and  Atlas. 
New  York  1901.  Sizes  (vol.*  i.)  9  x  5}  and  Cvol.  ii.)  1^  x  10 ;  pp.  (vol.  i.)  x.  and 
572,  (vol.  ii)  54  and  maps.    Presented  by  the  Author. 

The  maps  are  by  Bartholomew. 

SUtiitiei.  Xeltie  and  Benwiok. 

The  Statesman's  Tear-Book.    Statistical  and  Historical  Annual  of  the  States  of  the 

World  for  the  Year  1903.   Edited  by  J.  Scott  Keltic,  with  the  assistance  of  I.  P.  A. 

Ben  wick.    London :  Macmillan  &  Co.,  1903.    Size  7x5,  pp.  xlviii.  and  1864. 

Price  lOf.  6d.  Ttet.    Map$  and  Diagrams. 
The  maps  show  the  new  boundaries  between  Chili  and  Argentina,  and  between 
the  Sudan  and  Abyssinia,  and  Asiatic  railway  projects.    There  are  also  statistical 
diagrams  on  commercial  and  other  subjects. 

Travel.  Eartert. 

Aus  den  Wanderjahren  eines  Naturforschers.  Beisen  und  Forschungen  in  Afrika, 
Asien  und  Amerika,  nebst  daran  anknflpfenden,  meist  omithologiecben  Studien. 
Yon  Ernst  Hartert.  Berlin,  etc.:  B.  Friedl'ander  &  Sohn,  1901-1902.  Size 
11^  X  7},  pp.  xiv.  and  330.  Map$  and  Illustrations,  Price  25  m.  Pruenied  by 
the  Author. 

Year-Book.  


Year-Book  of  the  Royal  Society  of  London,  1903.     London :  Harrison  &  Sons, 
1903.    Size  Si  x  5|,  pp.  282.    PoHrait.    Presented  by  the  Royal  Society. 


NEW  HAPS. 

By  X.  A.  RBETBS,  Map  Curator^  B.G'.S. 

EVBOPX. 

Balkan  Peninsula.  Peucker, 

Earte  von  Makedonien,  Altserbien  und  Albanien.  Scale  1 :  864,000  or  13*6  stat. 
miles  to  an  inch.  Mit  kartographiscben  historischen  und  statistischen  Beilagen 
zum  Yerst&ndnisse  der  makedonischen  Frage.  Bearbeitet  von  Dr.  Karl  Peucker. 
Yienna :  Artaria  &  CSo.    Price  1.50fii.     Presented  by  the  Author. 

A  useful  little  map  for  general  reference  in  connection  with  the  present  Mace- 
donian question.  The  historical  notes  which  are  added  give  a  chronological  account 
of  the  more  important  events  in  connection  with  the  region  from  the  earliest  times. 

Baltic  Sea.  Qeinlts. 

Das  Stromsystem  des  nachglazialen  Sadwest-Baltlcums  w&lirend  der  Landhebung 
in  der  Abschmelzperiode.  Entworfen  von  £.  Geinitz.  Scale  1 :  500,000  or  7'8 
Stat  miles  to  an  inch.  Petermanns  Oeographische  Mitteilungen^  Ji^gang  1903, 
Tafel  3.    Gotha :  Justus  Perthes.    Presented  by  the  Publisher. 

Bngland  and  Wales.  Ordaaaee  Survey. 

Obdhanob  Subvbt  or  Ebolamd  and  Walis  : — Revised  sheets  published  by  the 
Direotor-(}eneral  of  the  Ordnance  Survey,  Soutiiampton,  from  March  1  to  31, 
1903. 

10  miles  to  1  inch : — 
Great  Britain,  with  water  printed  in  colour,  1,  2,  3, 4,  5,  6,  7,  8.    Is.  each. 

4  miles  to  1  inch : — 
Hill-shaded  map,  printed  in  colours,  in  sheets  (9  and  10),  11, 12.    Is.  &d.  each. 
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2  milei  to  1  inoh  : — 
Printed  in  oolonn,  78,  79,  86,  87,  95,  U7,  l$,eaeh;  folded  in  ooyereor  flat  in  sheets. 

1  inoh : — 

With  hills  in  brown  or  black,  65,  66,  72,  78  (engraved).    1$.  eaah. 

Printed  in  colours,  88, 89,  97,  98,  99, 100,  102,  Hi,  135, 136,  U.  each;  (90  and  91) 
combined,  1«.  Qd. 

6-ixish— Oonnty  Maps : — 
Bedfordshire,  14  8.w.  Oambridgeshire,  4  8.W.,  5  8.w.,  6  n.k.,  7  k.w.,  10  ir.w.,  8.K., 
11  8.K.,  12  K.W.,  8.B.,  14  N.B.,  20  N.I.,  S.B.,  83  N.E.,  8.W.,  38  8.B.,  45  8.W.  Gardlgaji- 
ihire,  4  h.i.,  5  n.b.,  8.w.,  8.B.,  8  n.w.,  n^s.,  12  n.e.  Borset,  22  s.w.,  40  n.w.,  ikw^ 
44  N.E.,  47  M.W.,  53  N.W.,  K.B.,  8.W.,  54  N.w.  (n.e.  and  8.E.),  55  8.W.,  s.b.  OlonMster- 
shirs,  1  8.B.,  2  b.w.,  3  v.e.,  s.e.,  4  n.w.,  8.W.,  5  s.e.,  6  s.w.,  8.E.,  7  s.w.,  8  s.w., 

10  8.W.,  8.B.,  12  N.W.,  H.E.,  8.W.,  S.B.,  13  S.W.,  8.E.,  14  M.E.,  8.W.,  8.B.,  15  N.W., 
19  N.W.,  N.E.,    8.E.,    20   N.W.,   K.E.,  S.W.,  8.E.,  21   N.W.,   M.E.,    8.W.,   S.E.,    22   K.W.,  8.E., 

25  S.E.,  28  N.E.,  S.E.,  29  n.w.,  n.e.,  8.w.,  31   N.w.,  32  8.W.,  8.E.,  33  n.w^  35 

H.W.,  N.E.,   8.W.,   8.E.,  36  N.W.,  37  N.W.,   8.W.,   40   N.E.,   41    S.E.,   50  N.W.     Huitillg- 

doiuhirs,  11  be.,  23  n.e.,  8.w.,  26  8.E.,  28  s.w.    IContgomsryshirs,  5  n.e.,  16 

6aE.,  «0  N.W.,  N.E.,  £4  N.W.«  S.W.,  xO  N.W.,  N.E.,  8.W.,  8.K«,  jRf  N.W.,  N.B.,  8.E.,  «M/ 
N.w.,  N.B.,  8.W.,  00  N.W.,  N.K.,  S.E.,  «St  N«W.,  N.E.,  S.W.,  8.E.,  oO  N.W.,  N.E.,  8.W.,  8.E., 
36  N.W.,  N.E.,  8.W.,  39  N.E.,  40  N.E.,  8.W.,  8.E.,   41   N.W.,  N.B.,  8.E.,  42  N.W.,  N.B.,  8.W., 

43  N.W.,  46  N.W.,  N.E.,  47  n.w.,  50  njs.  Bhropahirs,  32  8.E.,  42  n.w.,  43  8.B.  StsiEBrd- 
ihirs,  51  8.W.  Wanriokshiro  and  Bo.  (Bet.),  44  s.w.,  50  n.w.,  8.W.,  53  8.w. 
Woreestsrshire  and  Bo.  (Bet.  Nos.  3,  4,  5,  6,  7),  43  s.e.,  44  n.w.,  48  8.B.,  49  8.W., 

8.E.,  50  8.W.,  51  8.W.,  53  8.E.,  55  N.W.,  N.E.,  8.W.,  8.E.,  57  N.E.,  S.W.,  8.E.,  58  N.W.,  61 
N.W.,  N.E.,  62  8.E.,  64  N.E.      1«.  each. 

SS-ineh — County  Maps : — 
Oambridgeshire,  Y.  8 ;  XXXYII.  9,  13 ;  XUII.  9,  13 ;  XLIX.  8, 10, 12 ;  LIV. 
2,  3,  5,  8, 15, 16 ;  LV.  7,  8,  9,  10 ;  LVin.  1.  5.  6,  9 ;  LXIL  4.  Bonet,  YI.  5,  6, 
8, 13;  XI.  3,  11,  12,  13,  15,  16;  XII.  9;  XXIX.  8,  13,  16;  LYIII.  (4  and  8). 
eioncestershire,  XYII  2,  5.  6,  8.  12, 15, 16;  XYIII.  1,  2,  4,  5.  6,  8,  9, 10, 11, 12, 
13;  XXYI.  2;  XXXI.  3;  XXXII.  1,  2,  5,  6,  7;  XXXIII.  10, 14, 16;  XXXYIL 
3,7, 11;  XLI.5,6,  7,  8;  XLIL  6,  13;  XLIII.  13;  XLYIII.  4,  15;  XLIX.  13; 
L.  4,  7, 12, 13;  LHI.  14;  LY.  4;  LYI.  2,  7;  LYUI.  5;  LIX.  1, 10, 15;  LX.  2; 
LXY.  11;  LXXVUI.  1.  Leieestershire,  lY.  16;  V.  11;  IX.  3;  X.  1,  2,6, 14; 
XYI.  7,  8, 11 ;  XVII.  10, 14 ;  XXU.  5, 11, 15.  Xontgomeryehire,  XXXVIIL  10; 
XLIY.  2,  6,  8, 10,  11,  13;  XLYIII.  13;  XLIX.  1,  2,  5 ;  XLIXa.  1.  Badnorahire, 
IL  13;  III.  13;  lY.  1,  2,  4,  5,  7,  8;  Y.  1,  10;  XL  10.  Shropshire,  XLVUL  16; 
XLIX.  11, 15;  L.  13 :  LY.  16;  LYL  1,  3,  4,  5,  7,  10,  11,  13 ;  LVII.  1,  5;  LYIU. 
13,  14,  16;  LIX.  13 :  LXL  8.  10,  11,  13,  15;  LXII.  9,  10,  12 ;  LXIII.  4,  8,  13,  14, 
15;  LXIY.  2,  3,  4,  7,  9 ;  LXVL5;  LXYIII.  1,  2,  6,  8.  10,  11,  12,  16;  LXIX. 
1,  2,  3,  4,  7, 11,  13;  LXX.  3,  5,  6,  7,  11 ;  LXXVL  2,  3,  7,  10,  11.  Somerset,  XII. 
1 ;  LXXXIV.  5,  6,  8 ;  LXXXYIL  4,  7 ;  XC.  9,  13.  Staffordshire,  XLIX.  10,  11, 
14,15,16;  LY.  3.  7,  8,  15;  LXL  8;  LXIL  10,  15;  LXIY.  2,  3,  4,  6;  LXYII. 
9, 10.  Warwickshire,  lY.  2,  3,  4,  6.  Worcestershire,  XIII.  16;  XIV.  14;  XX. 
4;  XXL  4,  8;  XXIL  2,  4.  7,  8.  11  ;  LIX.  8,  12 ;  LX.  1,  2,  4,  5,  8.  Yorkshire, 
CCLXXXIII.  4,  12 ;  CCLXXXIV.  :{,  9,  13 ;  CCLXXXIX.  12.     3«.  each. 

(E.  Stanford,  London  Agent) 

Xngland  and  Wales.  Bartholomsw. 

The  Survey  Atlas  of  Kugland  and  Wales.  A  series  of  eighty-four  plates  of  maps 
and  plans,  with  Descriptive  Text,  illustrating  the  Topography,  Physiography, 
Geology,  Climate,  and  the  Political  and  Commercial  Features  of  the  Country. 
Designed  by  and  prepared  uoder  the  direction  of  J.  G.  Bartholomew,  F.R.8.E., 
F.B.G..S.  Parts  3  and  4.  Edinburgh  :  John  Bartholomew  &  Co.  Under  the 
Patronage  of  the  Royal  Geographical  Society,  1903.  Price  2«.  6d.  each  part. 
Presented  by  the  Publisherg.  • 

The  following  are  the  contents  of  the  above  parts  : — Part  iiL,  Text — Climate  and 
Agricultural  Statistics.  Plates :  72,  Section  Ixi.,  West  Sussex ;  Section  Ixii,  East 
Sussex;  81,  Plans  of  Liverpool  and  Manchester;  83,  Plans  of  Sheffield,  Nottingham, 
Birroiugham,  and  Leicester.  Part  iv..  Plates :  30,  Section  xix.,  Doncaster  and  Retford  ; 
31,  Section  xx.,  Lincoln  and  Louth;  68,  Section  l?ii.,  Bideford  and  Lauoceston;  69, 
Section  Iviii.,  Exeter  and  Uoniton.  This  atlas  is  beiug  published  in  twenty-one 
monthly  parts  at  2».  6d.  each,  but  as  Parts  iii.  and  iv.  b<>th  appear  in  April,  there  will 
be  no  part  published  in  May. 
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Oemuay.  Brann. 

Der  8ohilling-8ec,  Ostpreuesen.  Kach  eir^encn  Loinngen  gezeichnet  anf  Grand  dor 
Messtisohbl&tter.  Scale  1 :  50,000  or  '78  stat.  miles  to  an  inch.  PetermanM 
Oeographfsehe  MUieilungenf  Jabrgang  1903,  Tafel  6.  Gotha :  JusttiB  Perthes. 
Presented  by  the  PuhlUher. 

London.  Stanford. 

A  New  Map  of  ^Metropolitan  Railways*  Tramways,  and  Miscellaneous  Improve- 
ments. Deposited  at  the  Private  Bill  Office,  November  29, 1902,  for  Session  1903. 
London  :  E  Stanford,  1903. 

Portngal.  Serri^o  do  Ettado  Xaior. 

Carta  dos  Arrodores  de  Lisboa.  Scale  1 :  20,000  or  0*8  stat.  mile  to  an  inch. 
Sheets :  1-7,  9-20,  22-44,  59-61,  64,  69,  70,  74,  75,  79,  84,  85.  Lisbon :  Service 
do  Estado  Maior. 

When  complete,  this  map  will  consist  of  eighty-five  sheets,  each  measuring  about 
IS  inches  by  17.  It  will  include  Lisbon  and  the  surrounding  country  from  Setubal  on 
the  south  to  LourinhS,  on  the  north,  and  from  the  coast  on  the  west  to  Villa  Nova  on 
the  east.    The  map  is  printed  in  colours,  and  contours  at  10-feet  intervals  are  given. 

ASIA. 
Indian  Government  Surveys.  Surveyor-General  of  India. 

Indian  Atla«,  4  miles  to  an  inch.  Sheets :  8  n.e.,  parts  of  district  Dera  Ghazi 
Khan,  Bahawalpur  (Native  State),  additions  to  1897,  1902.  35  n.w.,  parts  of 
Native  States  of  Udaipur,  Tonk,  and  Jodhpur  (Rajputana),  Gwalior,  and  Indore 
(CI.  Agency),  additions  to  1901.  42  n.e.,  parts  of  districts  Shimoga  and  Chital- 
droog  (Mysore),  additions  to  1901.  51  N.w.,  parts  of  Native  States  of  Gwalior 
(C.I.  Agency),  Jaipur,  Karauli,  Tonk,  Bandi,  and  Kotah  (Rajputana  Agency), 
additions  to  1901,  1902.  52  n.w.,  parts  of  Native  States  of  Gwalior  and  Indore 
(G.I.  Agency),  Udaipur,  Tonk,  Jhalawar,  and  Kotah  (Rajputana  Agency), 
additions  to  1901.  52  S.W.,  parts-of  Native  States  of  Indore,  Gwalior,  Khilchipur, 
B&j^arh,  and  Narsinghgarh  (0.1.  Agency),  and  of  Jhalawar,  Kotah,  and  Tonk 
CRajDutana  Agencv),  additions  to  1901, 1902.  53  n.w.,  parts  of  Bhopal,  Gwalior 
(Sinahia),  Indore  (Holkar),  and  Dew&s  (Native  States,  C.I.  AgencyX  additions  to 
1896,  1902.  53  s.b.,  parts  of  Hoshangabad  and  Bettll  (Centntl  Provinces),  and 
the  Native  States  of  Bhopal  and  Holkar  (C.I.  Agency),  additions  and  corrections 
to  1899.  53  8.W.,  parts  of  Hoahangabad  and  Nimir  (Central  Provinces),  Indore, 
Bhopal,  Dewds,  Dhir,  and  Gwalior  (C.I.  Agency),  additions  to  1899,  1902.  77 
8.E.,  parts  of  districts  Nellore,  Cuddapah,  North  Arcot,  and  Cbingleput  (Madras 
Presidency),  additions  to  1899.  87.  8.W.,  parts  of  districts  Bahraich,  Bara 
Banki,  Fyzabad,  Gonda,  Hardoi,  Lucknow,  Rae  Bareli,  Sitapur,  Sultanpur,  and 
Unao  (N.W.  Provinces  and  Oudh),  additions  to  1901.  87  n.w..  parts  of  districts 
Kheri,  Bahraich,  Sitapur,  Bara  Banki,  Hardoi,  and  Gonda  (United  Provinces), 
additions  to  1899.  128  n.e.,  parts  of  districts  Cbittagong  ^(Bengal)  and  Akyab 
(Burma),  additions  to  1898,  1899. — The  Central  Provinces,  16  miles  to  an  inch, 
2  sheets,  additions  to  1901. — Map  of  the  Central  Provinces  and  Berar,  32  miles  to 
an  inch,  additions  to  1901, 1902. — Map  of  the  North-Westem  Provinces  and  Oudh, 
in  April,  1901,  32  miles  to  an  inch,  additions  to  April,  1901.— Lower  Provinces, 
Revenue  Survey,  1  inch  to  a  mile.  Sheet  No.  7,  district  Bhaugulpoor,  additions  to 
boundaries,  1897,  1900. — District  Darjeeling,  4  miles  to  an  inch,  1901.— District 
Karnal,  1870-73  and  1887-88,  4  miles  to  an  inch,  1902.— District  Patna,  4  miles 
to  an  inch,  additions  and  corrections  up  to  November,  1899, 1901. — Assam  Survey, 
1  mile  to  an  inch.  Sheet  No.  27  (Preliminary  Edition).  District  K^mrup, 
Seasons  1884-86,  90-91,  and  96-97,  1902.— Bengal  Survey,  1  mile  to  an  inch. 
Sheets  :  109,  districts  Muzaffarpur  and  Champaran,  Seasons  1894-96, 1901 ;  (Pre- 
liminary Edition)  140,  district  Muzaffarpur,  Seasons  1895-96,  1901 ;  224,  district 
Cuttack,  Seasons  1888-89  and  1894-95,  1901.— Bombay  Survey,  1  mile  to  an  inch. 
Sheets :  (Second  Edition)  97,  parts  of  district  Ahmedabad,  Baroda  State,  and 
Kathiawar  Agency,  Seasons  1866-67,1868-69,  1902;  137,  district  Thana,  Season 
1881-82,  1902;  138,  Island  of  Bombay  and  District  Thana,  Season  1880-81,  cor- 
rected up  to  February,  1898,1901 ;  204,  districts  Skt^ra  and  Ratnagiri  and  Kolhapur 
and  Southern  Maratha  Agency,  Seasons  1883-86,  corrected  up  to  June,  1899,  1902; 
214,  parts  of  district  Panch  Mah41s  and  Kewa  Kantha  Agency  (Bombay),  and  of 
Jh^bua  (Rajputana),  Kusalgarh  and  Banswara  States  (Central  India),  Seasons 
1884-85-86, 1902  ;  247,  district  NoH;h  K^nara,  Season  1895-96, 1901 ;  295,  districU 
Sholapur,  Poena  and  Ahmednagar  and  Nizim's  Dominions,  Seasons  1876-78, 
1902;  296,  districts  Poena  and  Sholapur  and  part  of  Nizam's  Dominions,  Seasons 
1875-76,  1902;  814,  part  of  district  Khandesh,  Seasons  1875-77,  additions  and 
No.  v.— May,  1903.]  2  q 
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■  corrections  up  to  1901.— Burma  Survey,  1  mile  to  an  inch.  Sheets :  (Preliminary 
Edition)  71  (New  Series),  district  Minbu,  Seasons  1897-98,  1901 ;  (PreUminary 
Editions  192  (New  Series),  district  Shwebo,  Seasons  1892-94,  1901;  (Second 
Edition)  248  (261,  Old  Series),  districts  Mandalay,  Sagaing,  and  Kyankse,  Seasons 
1898-94  and  1898-99,  1902;  (PreUminary  Edition)  291  (New  Series),  parts  of 
Myelat  and  Southern  Shan  States,  Seasons  1898-99, 1901 ;  (Preliminary  Edition) 
468  (New  Series),  district  Tavoy,  Seasons  1891-93,  1901.— Upper  Burma  Survey, 
1  mile  to  an  inch.  Sheets :  (Preliminary  Edition)  292  (New  Series),  Myelat  and 
Southern  Shan  States,  Seasons  1898-99,  1901 ;  (Preliminary  Edition)  337,  338 
(New  Series),  parts  of  Southern  Shan  States,  Seasons  1898-99, 1901 ;  (Preliminary 
Edition)  377  and  878  (New  Series),  part  of  Northern  Shan  States,  Seasons  1898- 
99, 1901 ;  880  and  381  (New  Series),  parts  of  Northern  and  Southern  Shan  States, 
Seasons  1897-98. 1902 ;  (Preliminary  Edition)  388  (New  Series^  Southern  Shan 
States,  Seasons  1897-98, 1901. — Central  India  and  Bajputana  Surrey,  1  mile  to  an 
inch.  Sheet  No.  203,  parts  of  Oodeypore  (Bajpntana  Agency),  and  of  Holkar  and 
Sindhia  (G.I.  Agency),  Seasons  1870-71-72,  additions  to  railways,  1899.— Madras 
Survey,  1  mile  to  an  inch.  Sheet  No.  81  and  part  of  54,  part  of  district  Mysore 
(Mysore),  Seasons  1884-85,  additions  and  corrections  to  Febru^,  1890, 1902. — 
North-Eastem  Frontier,  4  miles  to  an  inch.  Sheets:  (Second  Edition)  15  8.W., 
parts  of  districts  Gachar,  Sylhet,  Lushai  hills,  and  Manipur  Native  State  (Assam), 
Ohin  hills  (Upper  Burma),  and  Hill  Tippera,  Native  State  (Bengal),  Seasons 
1860-74,  1898-94,  and  1899-1900,  1902 ;  22  s.e.  and  23  n.e.,  Burma  and  China, 
Yunnan  Province,  Season  1894-95, 1896-97,  and  1899-1900, 1902 ;  81  s.e.,  China, 
Yunnan  Province,  Seasons  1898-1900,  1902.— North- Western  Provinces  and  Cudh 
Survey,  1  mile  to  an  inch.  Sheets :  18,  district  Meerut,  Seasons  1879-81,  addition^ 
to  railways,  village  boundaries,  eto.,  to  January,  1901 ;  19,  districts  Meerut  and 
Bulandshahr,  Seasons  1881-82,  additions  to  village  boundaries  and  railways  to 
January,  1901 ;  28,  districts  Aligarh  and  Muttra  and  Bharatpur  State,  Seasons 
1872-74  and  1883-84,  additions  to  railways,  eto.,  up  to  June,  1899, 1902 ;  (Second 
Edition)  31,  districts  and  Meerut  and  Moradabad,  Seasons  187^74, 1876-77,  and 
1879-81, 1901;  35,  district  Aligarh,  Seasons  1882-83,  with  village  boundaries  and 
additions  and  corrections  to  canals,  roads,  eto.,  up  to  January,  1899,  1902 ;  37, 
districts  Aligarh,  Etah,  Muttra,  and  Agra,S^t8ons  1871-73  and  1883-84,  corrected 
up  to  March,  1899,  1901 ;  190,  districts  Basti  and  Gorakhpur,  Seasons  1883-87, 
additions  and  corrections  up  to  August,  1898,  1901. — Maymyo  and  surrounding 
country,  1  mile  to  an  inch.  Season  1898-99,  1902. — Assam,  district  Lakhimpur, 
12  miles  to  an  inch,  1902. — Bengal,  district  Gaya,  9*5  miles  to  an  inch,  corrected 
up  to  1901, 1902 ;  district  Midnapore,  13'5  miles  to  an  inch,  corrected  up  to  1901, 
1902;  district  Muzaffarpur,  8  miles  to  an  inch,  corrected  up  to  1901,  1902; 
district  Mymensingh,  8  miles  to  an  inch,  corrected  up  to  1901 ;  district  Puri,  8 
miles  to  an  inch,  corrected  up  to  1901, 1902  ;  district  Rangpur,  8  miles  to  an  inch, 
corrected  up  to  1901, 1902;  district,  24  Parganas,  and  part  of  the  Sundarbans,  8 
miles  to  an  inch,  1902.— Survey  of  India  Department,  Chart  of  Triangulation  and 
Traverse,  No.  12  party  (Siod),  2  miles  to  an  inch,  Seasons  1897-98-99-1900. 
Sheets :  (Second  Edition)  20,  parts  of  EaUt  (Baluchisten)  and  Sind,  1902 ;  39, 
78,  and  96  (Sind),  1902 ;  No.  15  party  (Baluchistan),  8  miles  to  an  inch.  Season 
1884-85.  Shett  12  s.w.  (Persia  and  Afghanistan),  1902.— No.  1,  Preliminary 
Chart  of  the  Secondary  Triangulation  of  the  Mandalay  Minor  Longitudinal  Series, 
Season  1899-1900,  scale  4  miles  to  an  inch,  1902. — Index  to  places  in  the  Provin- 
cial Map  of  North- Western  Provinces  and  Oudb,  Calcutta,  1899. — Index  to  places 
in  the  Provincial  Map  of  Central  Provinces,  Calcutta,  1897.  Presented  by  HM, 
Secretary  of  State  for  Indian  through  the  India  Office, 

Persia.  StahL 

Boutenkarte  von  der  russischen  Grenze  nach  Tabriz  und  Kaswin.  Yon  A.  F. 
Stahl.  Scale  1 :  840,000  or  132  stet.  miles  to  an  inch.  Peiermanm  Geographische 
MitteUungen,  Jahrgang  1903,  Tafel  5.  Gotha  :  Justus  Perthes.  Presented  by  the 
PtMither. 

Turkistan.  Habenioht. 

Die  Terraindarstellung  im  *'Neuen  Stieler."  Yon  H.  Habenicht.  Turkestan 
im  "Alten  Stieler." — Turkesten  im  "Neuen  Stieler'*  (Terrain  mit  Schrifk  und 
Schatten). — Turkestan  im  "Neuen  Stieler"  (Terrain  ohne  Schatten  und  ohne 
Schrift). — Turkesten  im  "Neuen  Stieler"  (Terrain  mit  Schatten,  aber  ohne 
Schrift).  Petermaniis  Geographische  Mitteilungen^  Jahrgang  1908,  Tafel  4.  Gotha : 
Justus  Perthes.    Presented  by  the  Pttblithers. 


NIW  MAPS.  683 

ATBICA. 
MadAgaiear.  Serriee  C^graphi^ue  det  Coloniti. 

Seryioe  G^graphique  des  Colonies.  M.  Camile  Guy,  Chef  da  Service.  Bfadagasoar. 
Carte  dress^  boub  la  direction  de  M.  Emlle  Gantier  d'apr^  lea  travanx  du  Serriee 
Topographiqne  de  Madagascar,  lea  cartes  du  Service  Hydrographique  de   la 
Marine,  les  lev^s  des  missionnaires  et  lea  travaux  des  explorateura  A.  &  G. 
Grandidler,  E.  Gautier,  Douliot,  Catat,  R.  Baron,  etc.    Scale  1 :  500,000  or  7*8 
Stat,  miles  to  an  inch.    Paris :  Augustin  Challamel,  1902.    Presented  by  the  Chef 
du  Sernoe  G^ographique  dee  CoUmiee, 
The  surveys  of  the  Service  Topographiqne  de  Madagascar  and  Service  Hydro- 
grapbique  de  la  Marine,  combined  with  those  of  various  missionaries  and  other 
travellers,  form  the  basis  of  this  map.    It  is  orographically  coloured,  and  shows 
elevations  from  sea-level  to  over  2000  metres  by  means  of  six  different  tints.    The 
names  of  tribes  are  given  in  red. 
Bhodesia.  Stanford. 

A  Map  of  Bhodesia  divided  into  Provinces  and  Districts  under  the  Administration 
of  the  British  South  Africa  Company.  Scale  1 :  1,000,000  or  157  stat.  miles  to  an 
inch.    6  Sheets.    London :  E.  Stanford,  1903.    Price  £1  4s. 

A  new  edition  revised  and  brought  up  to  date.  Owing  to  the  large  amount  of 
fresh  information  that  has  been  furnished  lately  by  officers  of  the  British  South  Africa 
Company  and  others,  it  has  been  found  necessary  to  make  many  extensive  alterations 
and  additions,  and  two  of  the  northern  sheets  have  been  practically  redrawn. 

AMBBIOA. 
Canada.  Surreyor-Oeneral's  Office,  Ottawa. 

Sectional  Map  of  Canada.  Scale  1  :  190,080  or  3  stat.  miles  to  an  inch. 
Pasouia  Sheet  (38),  West  of  Second  Meridiau ;  revised  to  June  5,  1902 :  Maple 
Creek  Sheet  (58),  West  of  Third  Meridian ;  revised  to  April  23,  1902 :  Milk 
River  Sheet  (65),  West  of  Fourth  Meridian ;  revised  to  June  2, 1902  :  Medicine 
Hat  Sheet  (66),  West  of  Fourth  Meridian ;  revised  to  April  26,  1902 :  Lethbridge 
Sheet  (73),  West  of  Fourth  Meridian ;  revised  to  June  3,  1902  :  Blackfoot  Sheet 
(75),  West  of  Fourth  Meridian;  revised  to  June  10,  1902.  Ottawa:  Surveyor- 
General's  Office.    Presented  by  the  Surveyor-General  of  Canada, 

United  States.  Band,  ICcKally  ft  Co. 

Indexed  County  and  Township  Pocket  Maps  of  Nebraska.  Scale  1 :  1,140,480  or 
18  stat.  miles  to  an  inch.  Nevada.  Scale  1 :  1,710,720  or  27  stat.  miles  to  an  inch. 
New  Hampshire.  Scale  1 :  683,600  or  10  stat.  miles  to  an  inch.  Chicago  and 
New  York :  Band,  McNally  &  Co.    Price  $0.25  eiich.    Presented  by  the  Publishers. 

These  are  new  editions. 

OBHEBAL. 

World.  Stieler. 

Neue,  neunte    Lieferungs-Ausgabe  yon    Stieler*s    Hand-Atlas,   100    Karten  in 

Eupferstich  15  &  16  Lieferung.    Gotha :  Justus  Perthes.     Price  60  pf.  each  part. 

These  two  parts,  which  are  in  one  cover,  contain,  Nos.   S2  and  33,  two  sheets 

(Nos.  1  and  2)  of  a  four-sheet  map  of  Spain  and  Portugal,  by  C.  Vogel,  on  the  scale 

of  1 : 1,500,000.    No.  83,  a  map  of  Western  Canada,  by  H.  Habenlcht,  on  the  scale  of 

1 :  7,500,000;  and  Na  85,  a  small-scale  (I:  12,500,000)  general  map  of  the  United 

States  and  Mexico,  by  H.  Habenicht  and  H.  Salzmann.    With  the  exception  of  No.  85, 

the  United  States  and  Mexico,  all  are  revised  editions,  but  this  latter  is  entirely  new. 

As  large-scale  detailed  maps  of  the  United  States  are  also  given  in  the  atlas,  this 

general  map  only  indicates  the  leading  feaiures  of  the  country  as  a  whole,  and  very 

properly  contains  but  few  names. 

World.  Bartholomew. 

The  British  Empire  Map  of  the  World.  By  G.  B.  Parkin,  o.m.o.,  ll.d.,  and  J.  G. 
Bartholomew,  F.R.a.8.  Scale  1 :  2,700,000  or  425  stat.  miles  to  an  inch.  2  Sheets. 
Edinburgh :  J.  Bartholomew  &  Co.    Presented  by  the  Publishers. 

This  is  an  educational  wall-map  of  tho  world  in  two  sheets  on  Mercator*s  projection, 
measuring  about  3|  feet  x  5|  feet.  British  possessions  are  coloured  red,  and  all  other 
countries  neutral  tint.  Principal  steamship  routes,  railways  and  telegraphs  are 
HhowD,  as  well  as  British  and  foreign  coaling  stations.  Mr.  Stanford  Fleming's  twenty- 
four-hour  zone  notation  for  a  recognized  standard  uniform  time  is  marked  along  the 
upper  margin  of  the  map.  Apparently  with  a  view  to  correcting  the  erroneous  idea 
as  to  relative  sizes  of  countries  due  to  the  projection  employed,  diagrams  are  given 
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at  the  bottom  of  the  map  showing  the  comparative  area  of  British  posaeasioiiB ;  bat 
from  an  educational  point  of  view  it  would  have  been  preferable  to  have  drawn  the 
map  in  another  projectioa.  There  are  also  diagrams  showing  the  growth  of  the  area, 
population,  and  trade  of  the  British  Empire. 

Admiralty  Charts.  Hydrographio  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrograpbic  Department,  Admiralty,  daring 
January  and  February,  1903.  PresenUd  by  the  Hydrographic  Department^ 
Admiralty, 

No.  Inchee. 

2253  m  s=  140  England,  south  coast : — Dartmouth  harbour.    2<.  6d. 
3292  m  e=  6*0    Scotland,  west  coast :— Loch  Alsh  and  Kyle  Rhea.    2$,  6d, 
1624  m  =  8*0    England,  east  coast : — Scarborough  bay.    1<.  Qd. 
2330  m  =  0*7    Norway,  south  coast :— Christiania  fiord.    Ss. 

151  m  r=  7*2    France,  south  ooast : — Toulon  harbour.    2«.  Qd, 
3380  m  s=  2*0    Iceland,  east  ooast : — Seidis  fiord  and  trading  station.    Is.  6d. 
3323  m  =  1*92  Newfoundland,  east  coast :— Hall  bay  and  Sunday  cove.     Is.  6cl. 
Q^oAw.     / 60 \  Newfoundland.    Thimble  tickles  and  Glover  harbour: — Head  of 

8306  m  =  2*0    Newfoundland.      Trinity    bay  :—  Smith    and    Bandora   sounds, 

eastern  part    2s.  Qd, 
3807  m  =  20    Newfoundland.      Trinity   bay  :— Smith    and    Bandom    Bounds, 

western  part.    2s.  6d. 
8273  d  =  0*95  The  West  ladies.    2s.  6(2. 

3322  m  =  0*35  South  America,  north-east-coast : — Orinoco  river.    2s.  Qd. 
3279  m  =  5*95  China : — Hongkong  waters,  east.    28.  Gd. 

1288  m  =r  6*0    China,  Yang-tse-kiang :— Chin  kiang  fu  and  Silver  island.    2s.  6c2. 
3328  d  =  4*0    New  Zealand,  east  coast : — Kati  Kati  iiarbour.    U.  6d. 
3321  d  =  60    New  Zealand,  east  coast: — Gisborne  roads.     Is.  Q^L 
2747  d  =  80    Australia,  south  coast : — Entrance  to  Port  rhillips,  etc.    3s. 
972  m  =  Philippine  islands.    New  plan  :— Port  Bomblou. 

991  m  =  Japan : — Anchorages  on  the  coast  of  Yozo  island.    Plan  added  : — 

Monbetsu  road. 
(J.  D.  PotUr,  Agent.) 

Charts  Oaneelled. 

Ko.  Cancelled  by  No. 

2253  Dartmouth  harb3ur.  {""^^Jl^outh  harbour 2253 

me  Kyle  Aki^'harbour.  JLocb  Alsh  and  Kylo  Bhea 3292 

1624  Scarb3rough.  {""rca'rWough  bay 1624 

151  Toulon  harbour.  {^^^^l^,", arbour 151 

2330  Sveaoer  to  Koster  islands  jchristiania  fiord 2330 

including  Christiama  fiord.  / 

1535  Plan  of  Seidis  fiord  onJNew  plan. 

this  sheet.  /    Seidis  fiord  and  tradiug  station    ....     3330 

2852  San  Luis  pass,  etc. 
3181  Plan  of  Silver  island  on  "I  New  chart. 

this  sheet.  /     Chiang  fu  and  Silver  island 1288 

2747BEntrancetoPortPhillip.{\y„Pllf»^^„p^^^p^.„jp ^^„ 

Oharts  that  have  reoeiyed  Important  Gorreotions. 

No.  A  to  P,  Index  charts  (16  sheets).  2296,  Gulf  of  Bothnia,  Sheet  I. :— South 
Quarken  to  Hornslandct.  3300,  Baltic  sea  : — Windau.  790,  Denmark  : — Ap- 
proaches to  Copenhagen.  2690,  Franca: — Brest  roadstead.  366,  Cape  Verae 
islands.  2740,  Iceland  and  the  FsBroe  islands.  540,  South  America,  cast  coast : — 
Espirito  Santo  bay  and  port  Victoria.  2095,  Africa,  south  coast :  ~  Cape  of  Good 
Hope  and  adjacent  coasts.  385,  Africa,  soutii  coast : — Plettenberg  bay.  1223, 
Africa,  south  coast : — Kowie  river  entrance.  64:).  Africa,  east  coast : — Port  Natal. 
2908,  Africa,  oast  coast:— Port  Natal  entrance.  597,  Africa,  east  coast:— Delagoa 
bay  to  Guardafui.  614,  Africa,  east  coast :— Delagoa  bay.  646,  Africa,  east 
coast : — English  river,  bar  and  harbour.    650,  Africa,  east  coast :— Plans  on  the 
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east  ooast  of  Africa.  921,  Africa,  eaat  coast :— Gbiluan  island.  1421,  Africa,  east 
coast : — ^Birer  Chiode.  2865,  Africa,  east  coast : — Mouths  of  the  rirer  Zambezi. 
653,  Africa,  east  coast: — Ports  of  Gonducia,  Mozambiane,  and  Mokambo.  684, 
Africa,  east  coast: — Mto  Mwara  and  Mikindani  harbours.  681,  Africa,  east 
coast :— Lindi  river.  677,  Africa,  east  coast : — Mchinga  bay.  687,  Africa,  east 
coast  :—Ki8 were  harbour.  661,  Africa,  east  coast :— Eilwa  Kuiwaoi.  458,  Africa, 
cast  coast :— Mafia  island  and  channels.  674,  Africa,  east  coast :— Dar  es  Salaam. 
1310,  Africa,  east  coast : — South-west  coast  of  Pemba  island.  1812,  Africa,  east 
coast : — West  coast  of  Pemba  island.  663,  Africa,  east  coast :— Mansa  and  Tanga 
bays.  238,  Africa,  east  coast :— Kilifi  river  and  approaches.  667,  Africa,  east 
coast : — Port  Malindi  and  approaches.  1747,  Africa,  east  coast : — Lamu  harbour. 
669,  Africa,  east  coast:— Lamu,  Manda,  Patta,  and  Ewyhu  bays.  860,  Africa, 
eaat  coast : — Eisimayu  bay.  671,  Africa,  east  coast : — Plans  on  the  east  coast  of 
Africa.  760,  Madagascar,  southern  portion :— Gape  St.  Mary  to  Bevato  island 
and  Matatane.  692,  Madagascar: — St.  Augustine  and  Tull^r  bays.  2464, 
Madagascar : — Nosi  Andrianmitarika  to  Mananonoka  point.  1036,  Madagascar : — 
Anchorages  on  the  coast  of  Madagascar.  758,  Mada/?aBcar,  northern  portion  : — 
Gape  St.  Andrew  to  Antongil  bay.  378,  Madagascar: — ^Maromanjo  point  to 
Makambytra.  708,  Madagascar :— Anchorages  on  the  west  coast.  701,  Mada- 
gascar:— Bombetoke  bay.  377,  Moramba  bay  to  Maromanjo  point.  702,  Mada- 
gascar : — Mahajamba  bay.  704,  Madagascar : — Nosi  Shaba  to  Moramba  bay. 
706,  Madagascar : — Pasindava  and  adjacent  bays.  707,  Madagascar : — Ambavatobi 
bay.  1002,  Madagascar: — Diego  Suarez  bay  to  Andranoaombi  bay.  817,  Mada- 
gascar:— ^Anchorages  on  the  north-wedt  coast.  1054,  Madagascar: — Ports  and 
anchorages  in  the  northern  portion.  1064,  Madagascar : — Plans  on  the  north-east 
coast.  1116,  Madagascar :~Diego  Suarez  bay.  680,  Madagascar: — Anchorages 
on  the  east  coast  of  Madagascar.  759b,  Madagascar : — Antongil  bay  to  Amba- 
tosoe.  686,  Madagascar: — Anchorages  on  the  east  coast.  563,  Indian  ocean 
islands : — Plans  in  the  Gomoro  islands.  2066,  Indian  ocean  islands : — Anchorage 
in  Comoro  island.  851,  Indian  ocean  islands: — Bassas  da  India  and  Enropa 
island.  883,  Bay  of  Bengal : — Rangoon  river.  2987,  Philippine  islands : — San 
Pedro  bay  to  Libukau  islands,  etc.  976,  Philippine  islands : — Manila  bay.  2062, 
Cochin  China  :—Tongking  gulf.  913,  Korea,  western  coast:— Mackau  group  to 
Gliffoid  islands.  2985,  Japan : — Saiki  bay.  1510,  Sandwich  islands. 
(J.  D.  Potter,  Agent,) 

Korth  Atlantic  Ooean  and  Mediterranean  Sea.  Xeteorologioal  Office. 

Pilot  Gbart  of  the  North  Atlantic  and  Mediterranean  for  April,  1903.  London : 
Meteorological  Office.    Price  Gd.    Presented  by  the  Meteorologteal  Office^  London. 

United  States  Charts.  United  States  Hydrographic  Office. 

Pilot  Gharts  of  the  North  Atlantic  Ocean  for  March,  and  of  the  North  Pacific 
Ocean  for  April,  1903.  U.S.  Hydrographic  Office,  Washington,  D.G.  Prteentod 
by  the  U,8,  Hydrographic  Office. 

PHOTOORAPHS. 

Andaman  and  Nicobar  Islands.  Han. 

One  hundred  and  eleven  Photographs  of  the  Andaman  and  Nicobar  Islands,  taken 
by  E.  H.  Man,  c  i  £.,  Esq.    Presented  hy  E.  H.  Man,  Esq. 

This  is  a  most  interesting  series  of  platinotypes  carefully  selected  and  arranged  in 
an  album.    From  an  anthropological  point  of  view  the  photographs  are  important. 

(1)  Lighthouse  on  Table  island;  (2)  Volcano  on  Barren  island;  (3)  Principal 
anchorage  at  Port  Blair;  (4)  Port  Blair  harbour  from  Government  House;  (5) 
Andamanese  poling  canoe  and  shooting  fish  with  bow  and  arrow  in  creek  near  Port 
Blair  harbour ;  (6)  Bungalow  at  Mount  Harriet,  Port  Blair;  (7)  Sher  Ali,the  assassin 
of  Lord  Mayo ;  (8,  9,  and  13)  Andamanese  long  resident  at  Port  Blair ;  (10)  Ajida- 
manoso  equipped  for  hunting;  (11)  Andamanese  men  long  resident  at  Fort  Blair; 
(12)  Andamanese  women  long  resident  at  Port  Blair;  (14)  Native  of  North  Andaman, 
showing  the  three  rows  of  tattoo  marks  which  distinguish  these  natives  from  those  of 
South  and  Little  Andaman;  (15)  Typical  hut  in  long-established  camping-ground 
in  South  Andaman  ;  (16)  Typical  hut  adj>icent  to  that  in  photograph  15  ;  (17)  Anda- 
manese in  canoe  at  Interview  island ;  (18)  Andamanese  dancing  to  accompaniment  on 
soanding-board ;  (19)  Typical  Little  Andaman  hut  with  Ouges  (natives  of  that  island) 
and  Mr.  M.  V.  Portman ;  (20)  Onges  with  a  Little  Andaman  canoe;  (21)  Onges; 
(22)  Natives  of  Arong  village.  Gar  Nicobar,  with  an  Andamanese  visitor ;  (23  and  24) 
Offandi,  headman  of  Miis  village,  Gar  Nicobar;  (25  27)  Gar  Nicobarese  lads;  (28) 
Natives  of  Gar  Nicobar ;  (29)  Mission  house  of  S.P.Q.  catechist  (Madras!)  at  Miis ; 
(30)  **  Nyi-kopah,*'  sacrificial  offering  of  fruit  and  vegetables,  Gar  Nicobar ;  (31)  Hut 
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and  **  Dyi-kop&h  "  at  Mite,  Gar  Nioobar ;  (82)  Typical  Gar  Nicobarese ;  (83)  A  oommon 
type  of  hut  at  Gar  Nioobar,  known  as  the  '*  talika ; "  (34)  Two  '*  mafai "  being  oarried 
in  covered  chairs,  Car  Nicobar;  (35)  A  Tillage  graveyard  with  mortoary-nat.  Car 
Kioobar ;  (86)  Landing-place  at  Bifttti  Malve  island ;  (37)  Landing-place  at  Sin^nya, 
Ghowra  island ;  (38)  Natives  of  Ghowra  island ;  (39)  Women  making  pots  at  Chowra 
island ;  (40  and4  1)  Youths  of  Ghowra  island ;  (42)  Hut  on  Teressa  island,  with  grave 
of  recently  deceased  owner ;  (43  and  44)  Natives  of  Teressa  island ;  (45)  Back  of 
bungalow  of  officer  in  charge  of  the  Nicobars  at  Nankauri  island  during  the  existence 
of  the  settlement  1869-88;  (46)  B.LM.S.  Nankauri,  station  steamer  at  Nankauri 
island,  1884-88 ;  (47)  Malacca  village,  Nankauri  harbour ;  (48)  Malacca  village  at  low 
sprmg  tide;  (49  and  50)  Malacca  village;  (51)  Malacca  viUage,  showing  the  two 
ordinary  types  of  huts ;  (52)  Natives  of  Nankauri  harbour  in  visiting  attire ;  (53) 
Imianga  village,  Nankauri  harbour;  (54)  Native  of  Nankauri  island  playing  on 
bamboo  lyre;  (55)  Native  of  Nankauri  island  playing  on  flageolet;  (56)  Hut  in  a 
Nankauri  village ;  (57  and  58)  Native  of  Nankauri  island ;  (59)  Hut  on  site  of  the 
Moravian  Mission  establishment  of  1768-87  near  Malacca  village ;  (60  and  61)  Natives 
of  Malacca  village  with  four  Andamanese  youths;  (62)  Kabila  village,  Nankauri 
island ;  (63  and  64)  Typical  natives  of  Nankauri  harbour ;  (65)  Canoes  at  Nankauri, 
as.  decorated  on  a  memorial  feast  day;  (66  and  67)  An  octogenarian  of  Malacoa 
village ;  (68)  Natives  of  Nankauri  in  visiting  attire ;  (69)  A  fowl  caee  snd  a  fish  trap ; 
(70)  A  *'  pomik-^nh  "  and  sucking-pig  cage ;  (71)  Natives  of  Nankauri  harbour  in 
visitinff  attire;  (72)  Mode  of  catciung  rain-water  from  coconut  trees;  (73)  Burial- 
ground  behind  a  village  at  Nankauri;  (74)  Typical  native  of  Nankauri  harbour ;  (75) 
A  young  couple  at  Nankauri ;  (76)  A  native  of  Nankauri,  showing  mode  of  wearing 
the  ^  neng ;  **  (77  and  78)  Native  of  Nankauri  harbour ;  (79)  In^ka  village  on  east 
coast  of  CJamorta  island ;  (80-88)  Types  of  old  men  and  women ;  (84)  Ding  (headman) 
and  others  in  front  of  his  hut  at  Gonaul  island ;  (85)  Natives  of  Condul  island ;  (86) 
Natives  of  LfrfiQ  village.  Great  Nicobar;  (87)  Eopenh^t  vUlage,  Great  Nioobar ;  (88) 
Two  8hom  Pen  natives  in  the  midst  of  a  group  of  coast  natives  in  visiting  attire ;  (89) 
Types  of  coast  and  Shom  Pen  natives;  (90,  91,  95,  and  99)  Gtdatea  river,  Great 
Nicobar;  (92  and  96)  L6fiil  river.  Great  Nicobar;  (93)  Plantation  of  Pandanm 
meUori  and  coconut  trees  on  east  ooast  of  Great  Nicobar  ;  (94)  Alexandra  river,  Great 
Nicobar;  (97,  98, 100, 101, 103,  and  104)  Shom  Pen  natives  of  the  interior  of  Great 
Nicobar;  (102)  Shom  Pen  hut  on  bank  of  Alexandra  river;  (105)  Shom  Pen  hut  and 
garden  on  border  of  Alexandra  river;  (107)  Shom  Pen  bark  cooking-utensil ;  (107  and 
108)  A  Shom  Pen  woman  reared  by  the  ooast  tribe ;  (109)  Head  of  LiftQ  river  in  the 
dry  season;  (110)  CooBt  and  Shom  Pen  natives ;  (111)  Shorn  Pen  clearing  near  Ganges 
harbour. 

Vegetation  Types.  Karsten  and  Sohenok. 

Veffetationsbilder,  herausgegeben  von  Dr.  G.  Karsten  und  Dr.  H.  Schenok. 
Heft  2.  Malayischer  Arohipel.  You  Dr.  G.  Karsten.  Jena :  Gustav  Fischer, 
190a    Price  4m. 

This  is  the  second  of  a  series  of  eight  portfolios  in  course  of  publication, 
containing  photographic  reproductions  illustrating  the  types  of  vegetation  of  different 
parts  of  the  world.  The  present  issue  comprises  six  plates  of  the  vegetation  of  the 
Malay  archipelago,  from  photographs  taken  by  Dr.  G.  Karsten  in  1889,  accompanied 
by  descriptive  letterpress.  The  price  to  subscribers  taking  the  complete  work  is  2.50 
marks  for  each  part,  but  for  one  part  only  4  marks. 

Yeneraela.  Andre. 

Eighty-eight  Photographs  taken  during  an  Expedition  to  the  Caura  river,  Vene- 
zuela, in  1900-1901,  by  E.  Andre,  Esq.    Presented  by  E,  Andr€^  Esq. 

An  account  of  the  journey  during  which  these  photographs  were  taken  was  given 
in  the  Cteographical  Journal  for  September  last.  They  are  platinotypes  of  difierent 
sizes,  and  serve  well  to  illustrate  the  scenery  and  native  life  of  this  imperfectly  known 
part  of  South  i^merica. 

(1)  Waiomgomo  house ;  (2, 3, 6, 72, 73,  75,  and  88)  Rapids  of  Mura  ;  (4)  Arrival  at  La 
Prision  ;  (7)  A  Waiomgomo  family ;  (8)  Waiomgomo  Indian  catching  bait ;  (9  and  10) 
Fishing  with  spear;  (11)  Fishing  with  bow  and  arrow ;  (12)  Fishing  with  hook;  (13) 
Smoking  fish;  (14  and  15)  Making  baskets;  (16  and  17)  Striking  a  bargain;  (18-23) 
Making  cassava ;  (24-27)  Making  a  hammock ;  (28)  Paying  a  debt ;  (29)  Primitive 
cane-crusher;  (30)  Building  a  darkroom;  (31)  Jacobson;  (32)  Pounding  corn;  (83) 
Our  kitchen ;  (34)  Receiving  and  counting ;  (35)  Examining ;  (36)  On  the  way  to  La 
Prisiou ;  (37)  Nearing  La  Prision ;  (38)  Cleaning  planU ;  (39,  74,  and  83)  Packing 
plants;  (40)  Catching  butterflies;  (41  and  78)  Butterflies;  (42)  Nymphalia  Orion 
butterfly;  (43)  The  relief  parly  ready  to  start;  (44)  Cattle  mill  at  La  Prision; 
(45)  Isidor,  everyday  dress ;  (4())  Isidor,  full  dress ;  (47)  Isidores  wife ;  (48)  Isidores 
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wife  and  obildren  ;  (49  and  50)  Waiomgomo  woman  and  child ;  (51)  Waiomgomo  boy 
and  girl ;  (52)  Waiomgomo  girla ;  (53)  Mait^,  who  died  of  starvation ;  (54)  Waiom- 
gomo with  Ante ;  (55)  Waiomgomo  woman ;  (56)  Waiomgomo,  Vicente ;  (57)  Mr. 
Andr^ ;  (58  and  59)  Mr.  Andr^  in  the  *<  Pirate's  "  clothes ;  (60)  Mr.  Andr^  starved ;  (61) 
Mr.  Andr^,  photograph  taken  at  Mnra ;  (62)  Hospital  on  the  Nichare  river ;  (63)  The 
Orinoco  at  Mapire;  (64)  The  Caura  taking  wood;  (65)  Ciudad  Bolivar;  (66) 
Forest  scene  near  La  Prision ;  (67)  La  Laja  de  Los  Perroe ;  (68  and  69)  Waiomgomo 
Indian  making  arrows;  (70  and  71)  Waiomgomo  honse:  (76)  Indians  crossing  the 
rapids ;  (77)  Mioranda ;  (79)  Departure  of  the  relief  party ;  (80)  House  at  La  Prision ; 
(81)  Snakes ;  (82)  Waiomgomo  making  hammock ;  (84)  On  arrival  at  La  Prision ;  (85) 
Mr.  Andr^  May  24, 1901 ;  (86  and  87)  Waiomgomo  woman  making  a  hammock. 

Yunnan.  Watts-Jones. 

Two  hundred  and  thirty-eight  Photographs  of  Yunnan  taken  by  Captain  W.  A. 
Watts-Jones,  b.e.    Presented  by  Mr$,  W.  A,  WatU-Jonee, 

These  photographs  have  been  presented  to  the  Society  by  Mrs.  Watts-Jones,  with 
the  permission  of  the  Yunnan  Company,  as  a  memorial  of  her  husband,  Captain  W. 
A.  Watts  Jones,  b.e.,  by  whom  they  were  taken  during  his  surveying  expedition  for  the 
railway  route  from  Kunlong  Ferry  to  the  Yangtse  kiang  in  1898-99. 

(1  and  4)  An  upper  Irawadi  steamer  with  three  flats  in  tow ;  (2)  Aji  upper  Irawadi 
timber  raft ;  (3)  Myothet,  first  stage  on  the  Bhamo-Tali  road ;  (5)  The  upper  Irawadi ; 
(6)  Entrance  to  a  village,  showing  posts  to  keep  away  the  evil  spirits,  Eaohin  hills ; 
(8)  Yang-vu-chang. Kachin  hills;  (9  and  10)  A  Kachin  village ;  (11)  Mong-na  plain, 
giant  bamboo ;  (12)  A  village  in  the  Nan-tien  valley ;  (13)  First  view  of  the  Mong-na 
plain ;  (14)  Chinese  Shan  village  in  Moog-na  plain;  (J5)  Typical  bit  on  the  Mong-na 
plain;  (16)  Remains  of  ancient  lake-bed  plain,  Nan-tien  valley;  (17)  View  of  fort, 
the  headquarters  of  Chinese  levy,  from  near  Pong-shi,  Kachin  hills ;  (18)  Momein  city 
and  plain  at  sunset ;  (19)  Momein  city  and  plain,  volcanic  cone  north  of  the  city ; 
(20)  A  quiet  street  in  Momein;  (21)  Chain  bridge  over  gorge  between  Mong-na  and 
Nan-lien  plains ;  (22)  The  Ting-Ewan  (magistrate)  of  Momein  and  family  ;  (23)  The 
Ting-Ewan  of  Momein  and  Long-ling,  Erh-fil ;  (24)  Sons  of  Ting-Ewan  of  Momein ; 
(25)  The  young  Tsawba  of  Mong-na ;  (26)  Middle  gate  of  Momein ;  (27)  Nan-tien 
valley,  a  party  of  Tibetans ;  (28)  A  soldier  of  the  escort  and  interpreter's  mule ;  (29) 
Waterfall  where  river  leaves  Momein  plain ;  (30)  A  soldier  of  the  Nan-tein  Tsawba ; 
(31)  Chian  suspension  bridge  over  the  Shweli  river ;  (32)  San-ko-pa  on  road  from 
Ynng-chang-fu  to  Shunning-fu ;  (33)  Going  down  to  the  Salwen  river ;  (34)  Chinese 
village  above  Mong-kyen ;  (35)  Mong-hsa  market ;  (36)  Chinese  woman,  Ping-chang ; 
(37)  Shan  girl  Mong-hsa;  (38)  A  Chinese  liquor-seller,  Mi-pa-cbiao;  (39)  A  long- 
distance transport;  (40)  A  short-distance  transport;  (41)  Mule  with  two  Chinese 
cooking-pans ;  (42)  The  escort  carriers :  the  day's  bag ;  (43)  Mong-hsa  town  and  plain  ; 
(44)  Fording  the  Nam-ting  at  Mong-ka-ka;  (45)  A  series  of  valleys  parallel  to  the 
Nam-ting  valley  through  which  the  Eunlong  Yun-chau  road  runs ;  (46)  Exit  of  Mong- 
hsa  stream  ;  (47)  Part  of  the  north  wall  of  the  Nam-ting  valley ;  (48)  Valley  through 
which  the  Mong-yawing  stream  flows  down  to  join  the  Nam-ting ;  (49  and  50)  Upper 
gorge  of  the  Nam-ting;  (51)  Looking  south  up  and  across  the  valley  of  Uie  upper 
Nam-ting;  (52)  Lower  gorge  of  the  Nam-ting;  (53)  Alluvial  fans  below  Mong-iai 
and  head  of  upper  gorge  of  Nam-ting;  (54)  A  ford  of  the  Nam-ting;  (55)  Salwen 
background  to  Me-kong ;  (56)  Nam-ting  valley,  mile  128 ;  (57)  Nam-ting  valley,  mile 
123 ;  (58)  Typical  bit  of  road  leading  from  Nam-ting  to  the  Salwen ;  (59)  Me-kong. 
Salwen  watershed ;  (60)  Valley  leading  from  watershed  to  Yun-chau,  showing  former 
alluvial  deposit ;  (61)  Yun-chau  from  the  east;  (62)  Sba-ho-bin,  valley  of  the  Yun-chau 
river,  below  Yun-chau  ;  (63)  Shunning-fu  from  the  main  gate ;  (64)  Inn  at  Yun-chau ; 
(65)  The  usual  crowd,  Shunning-fu  temple ;  (66)  Captain  Watts-Jones's  room  in  Shun- 
ning-fu temple ;  (67)  Innkeeper  and  sweetmeat-sellers  at  Yun-chau ;  (68)  Rice  terraces, 
Shunning-fu  valley ;  (69)  A  country  bridge  recently  erected  by  public  subscription, 
Yung-chang-fu  road ;  (70)  Bridge  in  Shunning-fu  valley ;  (71)  Granite  slab  brii^  in 
Mung-lang  valley ;  (72)  Public  bath  bouse,  Munglang ;  (73)  Sunday  morning,  the  inter- 
preter acts  as  barber ;  (74)  Lolo  children,  Hei-kau-lin ;  (75)  Lolo  women,  Sei-kau-lin ; 
(70)  A  Chinese  lady  travelling ;  (77)  Pony  eating  sugar-cane  ;  (78)  The  Lolo  uplands 
north  of  Eung-lung ;  (79)  Valley  of  the  Mi-tu  stream ;  (80)  Mi-tu  plain  from  summit 
ofChao-ohu  pass;  (81)  Group  of  temples  outside  Mi-tu;  (82)  The  south  end  of  Tali- 
fu  lake ;  (83)  Taking  building  timber  to  Hsia-kwan  market ;  (84  and  99)  A  side  lagoon 
of  the  Tali-fu  lake ;  (85)  The  north  end  of  the  Tali-fu  lake ;  (86)  Entrance  to  a  merchant's 
house,  Hsia-kwan ;  (87)  Hsia-kwan  market ;  (88,  90, 104,  and  105)  Drawing  in  the  net, 
Tall-fu  lake ;  (89)  Stone  slab  bridge ;  (90)  Going  to  market,  Hsia-kwan  ;  (91)  North  gate 
of  Tali-fu  ;  (92)  Going  to  market,  Tali-fu;  (93)  The  Yin-mu-ho  firm,  Hsia-kwan  ;  (94 
and  95)  The  vegetable  market,  Hsia-kwan;  (96)  Timber  market,  Hsia-kwan ;  (97)  Children 
playing  on   floating  timber,  Ma-chu-i;  (100)   Fishing-boats,   Tali-fu  lain;  (101)  A 
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timber  ship,  TaU-fu  lake;  (102)  Tali-fu  lake,  ** Stand  by  to  lower  away; V  (103)  A 
yoathfal  nayigator,  Tali-fu  lake ;  (106)  A  fortified  village ;  (107)  An  affcemooQ  nap: 
(108)  Head  of  the  irrigation  canal,  Ming-chita-ho  river ;  (109)  On  the  bank  of  toe 
oanal;  (110)  Gorge  between  Ea-sai  and  Lang-knng-bsien  plains;  (111)  Bridge  over 
the  oanal;  (112)  Bridge  over  outlet  of  Ohen-chnan-chu  lake;  (113)  Aqneduots  over 
outlet  of  Chen-choan-ohu  lake;  (114)  Outlet  of  Chen-ohuan-ohu  lake;  (115) 
Yangtse  river  at  Shih-ku ;  (116)  Stone  drum  atShih-ku;  (117)  Li-chiang  peak,  from 
south  end  of  plain,  elevation  18,000  feet;  (118)  Li-chiang  peak,  from  middle  of  plain; 
(119)  Li-chiang  peak,  from  Li-chiang-fu ;  (120)  The  La-chi-pa  plain  and  lake;  (121 
and  122)  Li-chia  women;  (128)  A  poor  man's  house,  Li-chiang-fu  plain ;  (124)  Ghou- 
yang-BU  temple:  the  goddess  and  attendants;  (125)  Chu-yang-ssu  temple,  interior: 
(126)  Entrance  to  Ghu-yang-su  temple;  (127)  The  Me-kong,  looking  upstream  from 
the  Yun-chau  Tali-fu  road ;  (128)  Si-chiang  ferry  over  the  Me-kong;  (129)  Ferry  over 
the  Me-kong ;  (130  and  181)  Gettine  mules  into  the  ferry-boat,  Ghin-chiang-kai ;  (182) 
Village  of  To-mei ;  (133)  Grossing  the  Yangtse  river ;  (184)  Getting  mules  out  of  the 
ferry-boat;  (135)  Types,  To-mei  market;  (186)  To-mei  market;  (137)  A  French 
priest  and  part  of  his  congregation,  Pien-kio ;  (138)  Landlady  of  a  roadside  tea-house, 
Yun-nan-hsien  plain;  (139)  Goats  crossing  outlet  of  Yunnan-fu  lake;  (140)  Sheep 
crossing  outlet  of  Yunnan-fu  lake  ;  (141)  Pit  bank  at  Ma-kai,  the  westernmost  coal- 
field of  Yunnan ;  (142)  On  the  wall  of  Tsu-hsiung-fu  ;  (143)  Lachman  Jadti,  surveyor ; 
(144)  Ram  Sahad,  surveyor,  and  his  henchman ;  (145)  Griminal  carried  in  a  cage ;  (146) 
Official  carried  in  a  chair;  (147)  A  typical  village  of  Gentral  Yunnan;  (148)  Neaf 
Ma-lung-chau ;  049)  The  red  clay  uplands  of  Eastern  Yunnan ;  (150)  View  in  Swen- 
wei ;  (151)  Gkiraen  of  the  Buddhist  convent  where  we  lodged,  Swen-wei ;  (152)  Ferry 
over  the  Eo-tu  river;  (153  and  154)  A  Ghinese  punoh  and  judy  show;  (155)  In  the 
purple  sandstone  country;  (156)  Water-tower,  Heog  river  valley;  (157)  The  eastern 
tower  of  Wei-ning;  (158)  Lolos  near  Wei-ning;  (159)  On  the  Wei-ning  plateau; 
(160)  From  Ghao-tung  to  Wei-ning;  (161)  Ta-kuan-lao;  (162)  Gate  on  the  Lao-wa- 
tan  road ;  (163)  A  peep  at  the  foreigner,  Ta-knan-lao ,-  (UH)  A  steep  bit,  H^ng  river 
gorge ;  (165)  Looking  up  the  Heng  river  from  below  Huang-eo-chi ;  (16())  Inn  at  Ta- 
kuan-lao;  (167)  Looking  up  the  H^ng  gorge  from  Ta-kuan-lao;  (168)  Huaug-ching- 
pa;  (169)  Ixwking  up  the  Heng  gorge  from  below  Ta-kuan-lao;  (170)  Glin  above 
Tu-sa-kwan  from  upstream;  (171)  0110"  above  Tu-sa-kwan  from  Tu-sa-kwtfn;  (172) 
The  end  of  the  laud  journey,  mules  and  mulemen  of  Gaptain  Watts- Jones's  party ;  (173) 
Goolie  carrying  three  bales  of  cloth ;  (174)  Goolie  carrying  white  wax  insects;  (175)  A 
twenty-ton  cargo  junk  and  small  passenger  junk ;  (176)  Besting  between  rapids ;  (177) 
Lao-wa-tan  to  Sui-fu,  mile  855;  (178)  An  average  bit  of  country;  (179)  Shooting  a 
rapid,  side  road;  (180)  Shooting  a  rapid,  main  road ;  (181)  In  quiet  water ;  (182)T*an- 
ton,  mile  878;  (188)  Puerh-fu,  mile  869  ;  (184)  Lao-wa-t'an  to  Sui-fu,  mile  882;  (la*) 
and  187)  Portaging  at  Hsin-tan;  (186)  Below  Hsin-tan ;  (188)  Ploughing  a  rioefield  : 
(189  and  194)  A  river-aide  village;  (190)  Sui-fu;  (191)  A  market  boat;  (192)  Bound 
upstream;  (198)  A  ferry;  (195)  On  the  beach  ;  (19<»)  View  from  wliere  Gaptain  Watts- 
Jones  sat  in  the  boat ;  (197  and  198)  Junks  at  Ho-chiang-hsien :  (199  and  200)  Lime- 
stone gorge  above  Giiuug-king;  (201)  A  lighthouse  on  the  Yaugtse;  (202  and  203)  A 
river-side  town ;  (204)  View  on  the  Yangtse  river ;  (205)  The  bow  of  a  boat  from  the 
stem;  (206)  Typical  view  on  the  Yangtse  river ;  (207)  Upper  end  of  Fuchau  ;  (208) 
The  stem  of  a  boat  from  the  bow ;  (209)  A  river-side  town ;  (210-212)  "  Between  hori- 
zontal strata  of  red  sandstone;"  (213)  View  above  Wan-hsien;  (214)  A  tributary 
stream  of  the  Yangtse  river ;  (215)  The  landslip  forming  the  new  rapid,  upper  edge  of 
slip;  (216)  The  landslip  forming  the  new  rapid,  face  of  slip;  (217)  Below  the  new 
rapid;  (218)  Bound  upstream;  (219)  The  long  straight  readies;  (220)  Six  men  to 
the  bow  sweep;  (221)  An  overfall  of  the  bank;  (222  anil  223)  Wau-hsien  to  Kwei- 
chu-fu;  (224)  The  Wind-box  gorge;  (225)  Kwei-chu-fu;  (226)  A  pinnacle  in  the 
Wind-box  gorge;  (227)  Below  the  Wind-box  gorge;  (228)  Side  ravine  in  the  Wind- 
box  gorge ;  (229)  Lower  end  of  the  Wind-box  gorge ;  (230)  Kwei-chu-fu  to  Ichang ; 
(231)  Bridge  on  the  towing-path ;  (232)  Sailing  upstream  through  the  gorges ;  (233) 
Junk  and  tender;  (234)  Junk  sailing  upstream;  (2:^5)  Japanese  gunboat  on  the 
lower  Yangtse  river ;  (286)  Pinnacle  in  the  I-chang  gorge ;  (2:^7)  Village  in  the  gorges ; 
(238)  A  fifteen-ton  junk. 

N3.— It  would  greatly  add  to  the  value  of  the  oolleotion  of  Photo- 
g^raphs  whloh  has  been  eetablished  in  the  Map  Boom,  if  all  the  Fellowa 
of  the  Society  who  have  taken  photographs  during  their  travelSy  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographa.  it 
will  be  uaeftd  Ibr  reforenoe  if  the  name  of  the  photographer  and  hla 
addreM  are  given. 
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COMMEMORATION  OF  THE  REIGN  OF  QUEEN  ElIZABETH. 

The  meeting  of  the  Sociely  on  March  23  was  devoted  to  the  com- 
momoration  of  the  great  geographical  and  exploring  enterprises  of  the 
reign  of  Qaeen  Elizabeth,  in  connection  with  the  tercentenary  of  her 
death.  Addresses  were  given  by  the  Prisident,  Mr.  Edmnnd  Gosse, 
Mr.  Julian  Corbett,  and  Prof.  Silvanns  Thompson.  At  the  same  time 
there  was  an  exhibition  of  books,  maps,  atlases,  portraits,  instrn- 
ments,  medals,  and  other  objects  relating  to  the  great  enterprises  of  this 
reign,  many  of  them  being  kindly  lent  by  pablio  institatioi.s  and 
private  individaals.  The  following  are  the  addresses  which  were  given 
at  the  meeting : — 

I. 

Address  by  the  President,  Sir  OLEMENTS  R.  MAREHAM,  K.O.B. 

Let  us  not  forget.  On  this  tercentenary  of  the  death  of  Qaeen  Eliza- 
beth especially,  let  us  not  forget  that  the  beginnings  of  nearly  every  de- 
partment of  our  science  date  from  the  labours  of  Elizabethan  worthies. 
A  geographer  sLould  know  the  history  of  each  branch  of  his  work,  tracing 
its  advances  from  generation  to  generation,  and  keeping  in  memory  the 
beginners  and  the  improvers  ^hose  work  we  inherit.  A  commemoration 
such  as  the  one  for  which  we  are  assembled  this  evening  is  intended 
and,  I  think,  calculated  to  renew  such  knowledge,  to  freshen  such 
memories.  An  accomplished  writer  has  very  truly  said  that  "much 
interesting  and  even  precious  iutellectual  treasure  is  continually  being 
lost  through  forgetfulnebs,  and  becomes  again  new  if  faithfully  stt  forth 
once  more."  Our  work  to-night  is  faithfully  to  set  forth  the  beginnings 
of  our  Fclence  during  the  great  Queen*s  reigo,  that  their  hibtory  may 
not  be  forgotten,  but  become  again  new. 
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Qneen  £lizabetli  wu  the  fortunate  Bovereign  of  onr  first  great 
disooverers  and  explorers,  of  onr  firat  really  eminent  compiler  of 
Toyagea  of  disoovery  and  exploration,  of  the  enlightened  and  manifi- 
oent  promoters  of  gei^raphioal  reeeaToh,  of  our  firat  accurate  carto- 
graphers, of  the  authors  of  oai  flrat  navigation  booba,  of  out  first 
instrnment-makers,  of  onr  first  m^^etio  observers,  of  all  thoae  who  laid 
the  fonndatioDs  of  English  get^raphy  on  a  soientifio  baeia.  There  were 
severa]  oanses  for  this  extraordinary  aotivity  during  the  memorable 
reign  we  commemorate,  but  the  personality  of  the  Sovereign,  and  the 
affectionate  devotion  she  inspired,  were,  I  am  certain,  not  the  least 
among  these  causes. 


The  names  of  the  great  Queen's  explorers  and  discoverers  are  still 
household  words  among  us  after  three  oenturies — Raleigh  and  Humphrey 
Gilbert,  Hawkins,  Drake,  and  Cavenilish,  Burroughs,  Frobisher,  and 
Davis,  and  Lancaster;  and  among  travellers  by  land,  Jenkinson  and 
Fitch.  There  were  many  others,  but  these  stand  forth  pre-eminent. 
Sir  Walter  Raleigh's  services  will  be  in  aMer  hands  (ban  mine.  Sir 
Humphrey  Gilbert,  the  dUtinguished  eoldier  and  advocate  of  Arctio 
discovery,  was  an  Eton  boy.  He  founded  tlie  first  British  colony,  and 
his  memorable  last  words  were  a  fitting  close  to  an  heroic  life.  They 
shed  a  lustre  on  the  annals  of  his  country,  and  on  the  annals  of  his  old 
school.  Another  Eton  boy,  to  be  mtsntioned  directly,  did  good  work  for 
geography  in  Queen  Kllr^beth's  time. 
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To  Sir  John  Hawkins  and  hiB  sod  Rioliard  we  owe  the  voyages  to  the 
ooaat  of  Guinea,  to  the  West  Indies  and  Florida,  to  Magellan's  strait,  and 
the  west  coast  of  the  Paoific.  Bnt  we  owe  much  more.  Sir  John  was 
an  honest  public  aerrant  and  a  diligent  reformer.  He  pat  a  stop  to 
many  abuses  as  treasurer  and  comptroller  of  the  navy,  and  of  ooorse  made 
enemies ;  but  be  never  lost  the  Queen's  confidence.  Aided  by  Drake,  be 
instituted  a  fond  for  wounded  and  worn-out  sailors,  whiob  was  long 


known  as  the  "  Chest  at  Chatham."  Sir  John  Hawkins  was  one  of  the 
best  of  Elizabeth's  great  sea-captains.  He  was  a  thorough  seaman,  and 
an  able  and  upright  administrator.  Endowed  with  great  courage  and 
unfailing  presence  of  mind,  "he  was  merciful,"  says  Maynard,  "apt  to 
forgive,  and  faithful  to  his  word."  His  son  Richard  was  a  true  chip  of 
the  old  block.  His  '  Observations '  show  that  ho  was  something  more 
than  an  explorer.  They  are  full  of  shrewd  remarks  on  all  that  appertains 
to  a  ship  and  its  furniture;  and,  above  all,  they  show  the  thought  he 
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gave  and  the  care  he  took  for  the  health  and  comfort  of  the  sailors. 
Both  father  and  son  were  splendid  types  of  English  maritime  explorers. 

The  deeds  of  a  still  greater  seaman,  Sir  Francis  Drake,  will  be  dealt 
with  presently  by  an  abler  hand  than  mine;  then  we  have  Thomas 
Cavendish,  the  second  cironmnavigator,  and  the  Arctic  YOjagers, 
Frobisher,  Barroughs,  and  Davis,  who  first  introduced  their  countrymen 
to  floes  and  icebergs,  and  described  the  perils  of  ice-navigation. 
Frobisher  made  three  voyages  to  the  land  on  the  west  side  of  Davis 
strait,  which  the  Queen  named  **  Meta  Incognita."  Burroughs  was  not 
only  a  polar  explorer,  but  also  an  excellent  hydrographer,  and  a  scientific 
student  of  astronomy  and  magnetism.  The  discoveries  of  John  Davis 
are  shown  on  the  Stockholm  chart  more  particularly.  They  led 
directly  to  farther  discoveries.  What  he  called  his  "  Furious  Overfall " 
lighted  Hudson  into  his  strait,  and  his  famous  cliff  known  as  **  Sander- 
son's Hope"  lighted  Baffin  into  his  northern  bay.  Davis  also  was  a 
scientific  seaman  and  pilot,  as  well  as  a  discoverer.  He  wrote  the 
'  Seamen's  Secrets,'  and  invented  the  back  staff,  and  he  piloted  the  first 
fieet  of  the  East  India  Company  round  the  Cape.  James  Lancaster  of 
Basingstoke  was  another  great  sea-captain,  the  first  to  round  the  Cape 
of  Qood  Hope,  and  the  commander  of  the  first  fleet  of  the  East  India 
Company. 

Elizabeth's  travellers  by  land  exceeded,  in  the  length  and  impor- 
tance of  their  journeys,  all  Englishmen  that  had  gone  before  them. 
Anthony  Jenkinson,  crossing  Bussia  from  the  White  Sea,  reached  the 
Caspian,  Persia,  and  even  far  away  Bokhara.  Ealph  Fitch  was  England's 
pioneer  to  India.  He  crossed  the  peninsula,  had  an  interview  with  the 
great  Emperor  Akbar,  to  whom  Queen  Elizabeth  had  sent  a  letter,  and 
even  visited  Burma  and  Malacca.  Nor  should  his  fellow-traveller,  John 
Newbery,  be  forgotten.  He  combined  energy  and  courage  with  prudence, 
and  was  a  splendid  type  of  an  Elizabethan  Englishman. 

The  Queen's  adventurous  sea-captains  and  land-travellers  form  an 
unrivalled  gallery  of  discoverers  and  explorers.  But  not  less  worthy 
to  be  remembered  is  the  indefatigable  recorder  of  their  labours,  Bichard 
Hakluyt,  the  personal  friend  of  most  of  them,  the  hearty  well-wisher 
of  all. 

Elizabeth  was  the  re-organizer  of  Westminster  School,  and  she 
watched  the  progress  of  that  "  fruitful  nursery  "  of  great  men  with 
maternal  care.  Dean  Goodman  was  her  special  choice.  Camden,  the 
most  eminent  topographer  of  her  reign,  was  Head  Master.  When,  in 
1564,  the  Queen  went  to  the  Dean's  house  to  see  the  Westminster  boys 
act  a  Latin  play,  young  Richard  Hakluyt  was  one  of  those  boys.  The 
armour  was  lent  by  Secretary  Cecil,  the  dresses  came  from  the  Revels ; 
but  this  was  years  before  there  was  any  theatre  or  company  of  grown- 
up actors.  Besides  Latin  plays  performed  before  the  Queeu,  young 
Hakluyt*s  great  delight  was  the  study  of  geography  at  his  cousin's 
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rooms  in  the  Middle  Temple.  He  learnt  things  about  geography 
whioh,  he  tella  as,  were  of  "  high  and  rare  delight  to  his  young  nature." 
Geography  completely  fascinated  him  while  at  Oxford,  and  he  clearly 
saw  the  two  great  needs  of  his  coautrj.  The  first  was  caused  by  the 
igDoranc«  of  oar  seamen  as  regards  the  scientific  branch  of  their  pro- 
fession. The  second  was  the  abeenoe  of  records,  and  the  way  in  which 
important  voyages  and  travels  were  allowed  to  fall  into  oblivion.     For 


instance,  not  a  single  line  of  writing  by  John  Cabot  had  been  preserved. 
Haklayt  set  to  work,  on  leaving  Oxford,  with  patriotic  zeal  to  remedy 
these  evils. 

He  b^an  by  delivering  lectnres  on  the  constrnctioa  and  nee  of 
globes,  maps,  and  nautical  instruments,  "  to  the  singnlar  pleasure  and 
general  contentment  of  his  auditory,"  he  tells  us.  He  strove  to  get 
a  permanent  lectureship  established  "as  a  means  of  breeding  up 
skilful  seamen  and  mariners  in  this  realm."  His  first  work,  entitled 
'  Divers  VoyE^es  touching  the  discovery  of  America,'   was   published 
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in  1582.  This  book  was  the  first  impetus  to  colonization.  But  the 
great  work  of  his  life,  the  *  Principal  Navigations/  did  not  appear  in  its 
completed  form  until  1600.  It  is  a  monument  of  useful  labour.  It  not 
only  gave  a  stimulus  to  colonial  and  maritime  enterprise ;  it  inspired 
our  literature.  Both  Shakespeare  and  Milton  owed  much  to  Hakluyt^s 
*  Principal  Navigations.'  Our  Westminster  boy,  as  the  years  rolled  on, 
continued  *'  to  wade  further  and  further  in  the  sweet  studie  of  geo- 
graphy "  until  he  achieved  his  great  work,  which  was,  in  his  own  words, 
*'  to  incorporate  into  one  body  the  torn  and  scattered  limbs  of  our  ancient 
and  late  navigations  by  sea."  Hakluyt  has  ever  since  been  a  rich  mine 
of  information  for  all  inquirers ;  and  in  a  few  years  I  hope  that  we 
shall  have  our  old  friend  reprinted  in  a  series  of  handy  and  portable 
octavo  volumes,  for  everybody  to  read  and  enjoy. 

Hakluyt  and  Sir  Walter  Baleigh  were  the  two  principal  promoters 
of  the  colonization  of  Virginia,  therefore  of  the  foundation  of  those 
colonies  which  eventually  formed  the  United  States  of  North  America. 
For  Virginia  was  then  the  whole  of  North  America,  except  Florida  and 
Norumbega ;  and  Elizabeth,  as  we  know  from  the  title-page  of  Spenser's 
'  Faerie  Queene,'  included  among  her  titles  that  of  Queen  of  Virginia. 
Hakluyt,  among  his  many  and  great  services,  led  the  merchant  princes 
of  that  memorable  reign  to  become  the  munificent  patrons  of  maritime 
enterprise  and  of  geographical  research.  Their  names  should  ever  be 
had  in  honour,  and  the  chief  among  them  should  have  a  place  in  any 
commemoration  of  Elizabethan  geography. 

These  Elizabethan  merchants  felt  that  they  could  not  better  serve 
their  country  than  by  despatching  exploring  expeditions  and  advancing 
geographical  science.  Sir  Thomas  Smith  was  one  of  the  most  eminent. 
He  was  an  active  member  of  the  Muscovy  Company,  and  was  an 
adventurer  for  the  first  voyages  to  Spitsbergen.  He  took  a  leading 
part  in  the  foundation  of  the  East  India  Company,  and  was  its  first 
governor.  He  was  ever  mindful  of  Arctic  discovery,  and  was  the  first 
governor  of  the  North- West  Company,  gathering  round  him  several 
other  generous  patrons  of  geography.  His  name  was  given  by  Baffin 
to  Smith  Sound,  one  portal  to  the  polar  ocean.  But  Sir  Thomas  Smith 
was  not  only  an  encourager  of  exploration;  ho  also  promoted  the 
interests  of  the  scientific  branches  of  a  seaman's  profession,  yielding  to 
the  persuasions  of  Hakluyt.  Lectures  on  navigation  were  delivered  at 
his  house  in  Philpot  Lane  by  Dr.  Hood  and  by  Edward  Wright. 

Other  great  patrons  of  geography  were  Sir  George  Barne,  an  adven- 
turer of  the  Muscovy  Company,  who  was  at  a  meeting  in  Dr.  Dee*s 
house  at  Mortlake  when  John  Davis's  Arctic  voyage  was  discussed,  and 
whose  descendant,  Michael  Barne,  is  now  serving  in  the  Antarctic 
Regions ;  and  Sir  Edward  Osborne,  the  founder  of  the  Levant  Company 
and  patron  of  the  journeys  to  India,  whose  romantic  story  is  so  well 
known  to  us  all.     But  there  were  many  more,  and  the  patriotic  munifi- 
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cence  of  hor  merohant  princes,  in  fitting  out  voyages  of  discovery,  is  one 
of  the  glories  of  Elisabeth's  reign. 

We  ranst  remember  one  other  geographically  minded  merchant, 
Mr.  William  Sanderaon  of  the  Fishmongeri'  Company.  He  was  the 
munificent  patron  of  the  Arctic  voyages  of  John  Davis,  and  all  northern 
explorers  who  are  fond  of  guillemot  soup  will  remember  him  in  connec- 
tion  with  the  great  loomery  on  the   perpendicular  cliff  which   was 


quaintly  named  by  Davis,  "  Sanderson   his   hope  of  a  North-WeBt 
Passage." 

Sanderson  also  paid  for  the  construction  of  the  famous  Molynenx 
globes,  one  celestial,  the  other  terrestrial,  which  are  embellished  with 
his  coat-of-arms,  and  dedicated  to  the  Queen.  This  is  what  he  wrole 
upon  them — 

"  Lo,  at  my  ohorge  tlioo  *eeit  the  BTar-wbirling  iphGie, 
The  endlMi  reaobM  of  the  laud  aud  saa  ia  sight  uppeare. 
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For  countries  good,  for  worldc'a  behoof,  for  learnings  furtherance. 
Whereby  our  virtuous  Englishmen  their  actions  may  advance. 
To  visit  forraine  lands  where  farthest  coasts  do  lyo, 
I  have  these  worldes  thus  formed,  and  to  worldes  good  apply." 

**  And    to    worldes    good    apply."      This  is,  I  believe,  the    secret  of 
England's  greatness.     Other  peoples   work   for  their  own  "  countries* 
good."    England  alone  has  ever  worked  for  **  countries  good  "  and  for 
'*  worlde's  behoof."     The  globes,  which  yon  will  see  in  the  next  room, 
were  finished  in  1592.     They  created  a  great  sensation  among  scientific 
men.    Manuals  for  their  use  were  published   by  Dr.  Hood,   and    by 
Bobert  Hues  in  his  '  Tractatus  de  Globis  et  eorum  usu,'  as  well  as  by 
Blundeville  in  his  Exercises.     For  it  must  be  remembered  that,  before 
the   use  of  logarithms,  seamen  were  accustomed  to  work  out   their 
astronomical   problems  on  globes — a  most  excellent  method,  in  use,  I 
believe,  for  instruction  even  now  by  our  map  curator,  Mr.  Beeves.     It 
enables  the  mind  of  the  student  to  conceive  the  great  triangles  in  the 
celestial  concave  by  which   the  problems  of  nautical  astronomy  are 
solved.     John  Davis  said  that  "the use  of  the  globe  is  of  great  ease, 
certainty,  and  pleasure — of  all  instruments  it  is  the  most  rare  and 
excellent." 

This  brings  us  to  the  Elizabethan  maps,  and  first  to  that  famous  map 
of  the  world,  which,  in  Twelfth  Night,  Shakespeare  ccJled — 

**  The  new  map  with  the  augmentation  of  the  Indies." 

It  is  the  first  English  map  on  the  so-called  Mercator's  projection.  But 
it  is  really  Edward  Wright's  projection.  The  Cambridge  student  made 
a  voyage  with  the  Earl  of  Cumberland,  and  thus  applied  the  test  of 
practice  to  his  theories.  This  led  him  to  turn  his  attention  to  the  im- 
provement of  charts  then  in  use  ;  and  the  map  of  Mercator  first  suggested 
to  him  the  correction  of  the  many  and  grave  errors  in  charts  by  increasing 
the  distance  of  parallels  from  the  equator  to  the  pole.  *'  But,"  says 
Wright,  **  the  way  how  it  should  be  done  I  learnt  neither  of  Mercator 
nor  of  any  one  else."  In  1594  he  discovered  the  true  method  of  dividing 
the  meridian,  and  his  table  of  meridional  parts  was  published  by  his 
friend  Blundeville  in  the  same  year.  His  own  work,  entitled  *The 
Correction  of  certain  errors  in  Navigation/  explained  the  principle  of 
the  division  of  meridians,  the  manner  of  constructing  tables  of  meri- 
dional parts,  and  their  use  in  navigation.  Before  Wright's  calculation 
of  the  tables,  Mercator's  projection  was  practically  useless.  Afterwards 
it  became  most  valuable,  and  was  soon  in  general  use.  The  first  map 
on  Wright's  principle,  like  the  Molyneux  globes,  attracted  much  atten- 
tion. It  was  well  covered  with  rhumb  lines,  and  not  very  well  engraved, 
for  engraving  was  still  in  its  infancy  in  this  country.  In  Shakespeare's 
play  of  Twelfth  Night,  Maria  says  of  Malvolio — 

"He  does  smile  his  faco  into  more  lines  than  are  in  the  ne*  map 
with  the  augmentation  of  the  Indies.  You  have  uot  «een  such  a  thing 
as  'tis." 
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There  is  al§o  an  allnsioa  to  the  Dutch  diseoTeries  under  Barents  on  the 
coast  of  Novaya  Zemlya,  which  first  appeared  on  Wright's  map.  Fabian 
says — 

"  Ton  ors  now  sniled  into  tbe  north  of  1117  Ladj'a  opinion ;  where  7011 

will  hHng  like  an  icicle  on  a  Dutchmao'i  bmrd,  unless  yon  do  Tedeem  it 

by  some  laudable  atlempt,  either  of  tbIodf  or  policy." 

And  this  allnsion  to  Barents  is  an  occasion  for  recording  the  great 
interest  taken  by  Queen  Elizabeth  in  the  progress  of  Arotic  disoovery. 


BIB  WILLIAH   BAHVBRMH. 

{mm  a  Bood  tngravinff,) 


She  ordered  Sir  Francis  Vere,  her  general  in  the  Low  Countries,  to 
keep  her  informed  on  the  snbjeot  as  regards  Dutch  enterprises ;  and  the 
resnit  of  this  order  was  a  very  fair  aooonnt  of  the  diecoveries  made  by 
William  Barents,  from  Sir  Francis,  in  a  letter  to  the  Queen. 

The  Holyneuz  globes  and  the  first  chart  on  Meroator's  projection 
were  landmarks  in  the  cartographic  history  of  the  Queen's  reign,  but 
they  by  no    means    stand    alone.     Tery  memorable   is    the    aarrey 
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undertaken  by  Sazton,  of  England  and  Wales,  under  the  auspices  and 
protection  of  the  Queen.  It  was  the  first  field  survey,  the  forerunner 
of  the  Ordnance  Survey.  The  final  result  was  the  atlas,  with  a  fine 
portrait  of  Queen  Elizabeth  on  the  frontispiece,  beautiful  copies  of 
which  will  be  seen  in  our  collection.  Saxton  was  followed  by  Speed 
the  historian,  whose  atlas  was  based  more  or  less  on  Saxton.  The 
survey  of  Saxton  is  also  the  basis  of  Edward  Sheldon's  curious  tapestry 
large-scale  maps  of  the  midland  counties,  woven  by  Flemish  workmen 
brought  over  by  Sheldon,  and  established  at  Barcheston.  Two  of  these 
maps  are  at  York,  and  two  in  the  Bodleian.  Their  date  is  about  1588. 
It  will  be  remembered  that  Mr.  Bedford  exhibited  the  York  maps  at  one 
of  our  afternoon  meetings  in  1896. 

Charts  for  use  on  board  ship,  and  particularly  for  expeditions  of 
discovery,  were  specially  drawn  by  hand  by  experts,  and  were  on  a 
large  scale.  Their  provision  depended  on  a  knowledge  of  former  work, 
and  their  conistruotion  required  a  good  acquaintance  with  the  prin- 
ciples of  nautical  astronomy,  as  then  understood,  and  with  the  use 
of  instruments. 

The  need  had  arisen  for  the  best  navigation  books  and  improved 
instruments,  both  for  the  map-maker  and  the  explorer.  At  first  there 
were  translations  only.  Adbley  translated  the  'Mariner's  Mirror' 
from  the  Spieghel  of  Wagenaar ;  and  the  Spanish  navigation  books  of 
Medina  and  Cortes  were  translated  into  English  by  Frampton  and 
Eden.  But  soon  our  English  scientific  geographers  began  to  produce 
original  works.  Cunningham's  *  Cosinographical  Olasse'  appeared  as 
early  as  1559. 

The  value  of  the  contents  of  English  navigation  books  kept  pace 
with  the  inventions  connected  with  instruments  for  observing  the 
heavenly  bodies  at  sea.  William  Bourne,  of  Gravesend,  in  his  *  Regi- 
ment of  the  Sea,'  insists  upon  the  duty  of  a  captain  of  a  ship  to  have 
knowledge,  not  only  of  charts,  but  also  of  instruments  to  take  the 
height  of  the  sun  or  stars.  Nor  were  our  Elizabethan  sailors  slow  to 
seek  instruction  in  the  scientific  branches  of  their  profession.  Bourne 
describes  the  use  of  the  astrolabe  and  cross-staflf ;  but  his  book,  published 
in  1577,  is  chiefly  interesting  because  it  is  the  first  in  which  the  method 
of  ascertaining  the  rate  of  a  ship  by  means  of  the  log  and  line  is  de- 
scribed. Humphrey  Cole,  the  engraver  and  instrument  maker,  had, 
even  at  an  earlier  date,  invented  some  plan  for  measuring  the  rate, 
analogous  to  Massey's  self-registering  log. 

But  the  leading  lights  in  Elizabethan  nautical  astronomy  were  Hues 
and  Hariot,  and  somewhat  later  Briggs  and  Gunter ;  and  it  is  worthy 
of  note  that  most  of  them  had  their  wits  sharpened  by  long  sea-voyages 
before  they  buckled  down  to  their  studies.  Robert  Hues  had  made  a 
voyage  to  Virginia,  and  had  knocked  about  with  Cavendish  in  the 
Straits  of  Magellan,  before  he  sat  down  to  explain  all  the  problems  that 
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can  be  solved  by  Ibe  use  of  a  globe.  Thomas  Hariot  had  made  two 
voyages  across  the  Atlantic  to  Virginia  before  he  wrote  his  great  work 
on  algebra,  and  applied  the  telescope  to  obserTations  of  Jnpiter'a 
Bateltites,  simuItaneouBly  with  Galileo.  Hariot,  says  Dr.  Wallis,  laid 
the  foundation  without  which  the  whole  superstmoture  of  Desoartes 
had  never  been.  Edward  Wright  made  a  voyage  against  the  Spaniards 
with  the  Earl  of  Cumberland  before  he  calculated  his  table  of  meridional 
parls  and  oonstmcted  his  famous  map  of  the  world. 


CalOcI 


But  perhaps  Briggs  and  Qunter  were  the  greatest  of  the  Elizabethan 
scientific  geographers.  For  the  discovery  of  logarithms  by  Napier  made 
a  complete  revolution  in  the  science  of  navigation,  and  Briggs  and 
Gunter  brought  the  discovery  into  practical  use.  Briggs  went  throngb 
the  gigantic  labour  of  calculating  his  tables  of  logarithms  of  natural 
numbers.  No  greater  service  has  ever  been  done  by  one  man  for 
navigation,  and  Luke  Fox  did  well  to  immortalize  it  by  naming  an 
island  in  Hudson's  Bay  "  Hr.  Briggs  hit)  Matbematics." 
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Edward  Gunter  was  a  Westminster  boy,  like  Bichard  Hakluyt,  and 
was  elected  to  Christ  Chnroh.  He  worked  with  Briggs  at  Gresbam 
College,  and  while  the  former  devoted  his  time  to  natural  numbers, 
Gunter  completed  the  tables  of  artificial  sines  and  tangents.  He  invented 
and  first  used  the  terms  cosine  and  cotangent.  Gunter  was  also  the 
inventor  of  the  Gunter's  scale,  which  we  all  know  well,  of  the  Gunter's 
chain,  of  a  new  quadrant,  and  of  an  improved  cross-staff. 

I  have  mentioned  two  Westminster  boys,  Hakluyt  and  Gunter.  I 
must  not  forget  Eton.  Besides  Sir  Humphrey  Gilbert,  William  Oughtred 
was  an  Eton  boy.  He  was  an  eminent  mathematician,  and  invented  a 
very  useful  instrument  called  the  **  horological  ring,"  two  or  three 
examples  of  which  may  be  inspected  in  our  exhibition. 

It  will  thus  be  seen  with  what  diligence  and  perseverance,  with, 
what  zeal  and  enthusiasm,  the  men  of  science  worked  at  the  preparation 
of  manuals,  the  construction  of  maps,  and  the  improvement  of  instru- 
ments in  order  that  the  labours  of  their  brethren  in  the  field  might  be 
more  useful,  more  accurate,  and  less  perilous.  Magnetic  observations 
were  also  commenced  in  this  reign ;  but  there  is  a  master  of  that  subject 
present  with  us,  who  will  presently  contribute  a  short  address  to  our 
commemoration. 

At  last,  after  near  upon  half  a  century,  the  memorable  reign  drew 
to  a  close.  This  evening,  three  centuries  ago,  the  great  Queen  was 
speechless.  Most  of  her  early  contemporaries  had  already  passed  away. 
Yet  she  was  still  surrounded  by  relations  and  affectionate  friends.  Her 
most  trusted  cousin,  the  great  Admiral,  was  with  her  to  the  last. 
Beautiful  Margaret  Willoughby  was  one  of  the  maids  of  honour  to 
the  Princess  Elizabeth  at  Hatfield.  Often  she  might  have  been  seen 
in  those  days,  in  gay  attire,  in  the  balcony  at  Hatfield,  talking  and 
laughing  with  divers  in  the  courtyard.  Years  rolled  on,  but  her 
devotion  to  her  beloved  mistress  did  not  diminish.  As  the  widowed 
Lady  Arundell,  she  attended  her  Queen  and  life-long  friend  on  her 
death-bed. 

And  so,  in  the  midst  of  her  greatness,  with  many  of  those  who  had 
grown  up  during  her  reign  still  in  full  activity,  full  of  patriotic 
schemes  and  scientific  inventions,  the  great  Queen  passed  away.  But 
the  work  of  her  reign  lived.  The  science  of  geography  in  England 
was  planted  on  a  firm  basis,  to  grow  and  thrive.  The  impulse  survived 
too,  and  the  Elizabethans — the  men  born  and  bred  in  her  reign — 
continued  to  produce  valuable  work,  to  perform  great  deeds,  for  twenty 
and  more  years  at  least  after  her  death. 

The  roll  of  Elizabethan  work,  to  quote  myself  in  another  place,  **  is 
indeed  a  roll  of  surpassing  splendour.  In  the  far  north,  the  *Meta 
Incognita '  and  Davis  Strait  discovered,  and  the  intercourse  with  Bussia 
by  the  White  sea  strengthened  and  organized.  The  Caspian  Sea  navi- 
gated and  Bokhara  visited.     India  and  Burma  made  known.     A  great 
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fiehing-trade  established  on  the  Nevfonndland  banks.  Yirginia  dli- 
covered,  and  a  sure  fonndatioa  lud  for  the  fntnie  ooloniea  which  were  to 
form  the  United  States.  The  charter  granted  to  the  Tnrkej  Gompany, 
and  British  trade  placed  on  a  sure  footing  in  the  Levant.  Lncratire 
trade  on  the  coast  of  Qninea,  in  the  West  Indies,  and  on  the  Spanish 
main  kept  alive  hy  English  cmisers.  The  Orinoco  explored  as  far  as 
the  month  of  the  Karoni.  The  world  twice  oiroumnaTigated.  Cape 
Horn  and  480  miles  of  the  vest  coast  ol  North  Amerioa  discovered. 


The  Cape  of  Good  Hope  first  rounded  by  English  ships:  and  a  charter 
of  incorporation  was  granted  to  the  East  India  Company,  which  opened 
the  first  chapter  of  the  British  Empire  in  India. 

"  One  of  the  resnlts  of  Elizabethan  exploration  and  discovery  was 
the  extension  of  Britieh  commerce  in  all  directions  to  the  remotest 
comers  of  the  Earth.  Another  result  was  to  stimulate,  in  the  highest 
degree,  an  enthusiastic  feeling  of  patriotism  which  no  difficulties  or 
hardships  could  daunt,  and  no  disaster  could  quench."     But  for  ns 
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this  memorable  reign  shonld  ever  be  remembered  as  the  time  when 
geography,  in  all  its  branches,  was  fostered  and  advanced,  and  when 
our  science  had  a  commencement  whence  it  has  continued  to  grow  and 
increase  to  the  prosperous  condition  in  which  it  came  into  our  hands. 
But  we  must  remember  that  much  remains  to  be  done.  We  can  learn 
much — very  much — from  our  Elizabethan  predecessors;  from  those 
who  penetrated  into  distant  regions,  as  well  as  from  those  who  devoted 
their  talents  at  home  to  geographical  research  and  to  the  improvement 
of  geographical  methods  and  appliances.  From  that  point  of  view,  it 
is  well  that  we  should,  on  such  an  oooasion  as  the  present,  pass  in 
review  the  geographical  achievements  of  the  subjects  of  the  ^eat 
Queen. 


II.  SIE  WALTEE  KALEIGH. 

By  EDMUND  QOSSE. 

In  the  England  which  was  controlled  by  that  Virgin  Qaeen  whom 
we  have   met   here   to   commemorate,   there  were   two  diametrically 
contrasted  intellectual  currents  in  active  force.     We  are  apt  to  forget 
the  one,  the  prosaic  and  realistic  tendency,  which  was  represented  in 
literature  by  domestic  plays  like  those  of  Dekker,  and  by  sober  poetry 
like  that  of  Daniel.     It  expressed  itself  in  many  practical  forms  of  use- 
fulness.    It  was  so  opposed  to  the  picturesque  that  it  averred  there  was 
nothing  in  the  world  more  worth  seeing  than  could  be  met  with  between 
Westminster  and  Staines.     In  public  life  this  spirit  found  its  perfect 
representative  in  Bobert  Cecil,  that  cold  and  crafty  statesman  who  scorned 
and  distrusted  the  exercise  of  the  imagination  wherever  it  confronted  him. 
But  at  the  side  of  this  excess  of  common  sense,  and  incessantly  excited, 
and,  as  it  were,  burnished  by  resistance  to  it,  there  moved  a  class  of 
mind  which  clothed  the  unknown  in  a  robe  of  purple  vapour,  exalting, 
transfiguriug,  exaggerating  all   remote  and  unexperienced  facts  in  a 
magnificent  sunset  light  of  glory.    And  the  very  prototype  of  this  class 
of  Elizabethan  temperament  was  that  paladin  of  geographical  romance. 
Sir  Walter  Ealeigh. 

It  is  a  remarkable  tribute  to  the  force  and  genius  of  Baleigh  that  he 
was  recognized  in  his  own  age,  and  has  been  vaunted  ever  since  as  the 
patron  as  well  as  the  prototype  of  geography  as  a  form  of  imaginative 
literature.  In  the  popular  mind,  to  this  day,  he  gets  credit  for  what 
he  planned  and  for  what  he  wished  to  do,  as  well  as  for  what  he  did.  So 
pertinacious  is  the  legend  which  connects  him  with  Virginia,  that  I 
doubt  if  every  one,  even  in  this  learned  assembly,  recollects  that  Baleigh 
never  set  foot  in  what  wo  call  North  America.  But  in  the  events  of 
1583,  in  the  epoch-making  charter  of  1584,  in  all  that  excited  English 
sentiment  in  the  settlement  of  those  colonies  from  Martha's  Vineyard  to 
Florida,  the  moral  influence  of  Baleigh  was  paramount.     His  nostrils 
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never  snnfiod  the  fragrant  air  which  blew  oat  into  the  Atlantio  from 
North  Gaiolina  to  meet  the  oolonistB ;  in  his  bodily  prsBOnoe  he  never 
tonohed  those  aromatic  oedara  of  Wokoken,  never  tasted  the  wild  grapes 
of  Boanoke.  Bnt  in  spirit  he  was  there  throngh  good  and  evil  estate. 
His  was  the  brain  that  planned,  the  persistenoe  that  carried  out,  the 
courage  that  would  never  relinquish  the  design.  And  the  promised 
land  of  Virginia  is  his  in  hiator;,  although  he  only  gazed  at  it  from  the 
fringes  of  the  elond. 


(^Fran  a  tiett  enffrafing  by  J.  ^ubraken.) 

Contempt  of  the  ornel  and  ignorant  Spaniard  was  always  burning  in 
Raleigh's  bosom.  He  telle  ua  that  Berreo,  though  a  finished  hidalgo, 
and  an  experienced  adventurer  in  Indian  waters,  could  not  dietin- 
guish  between  east  and  west.  Baleigh  had  no  such  difficnlly  in  finding 
his  way  across  the  seas.  Vice-Admiral  of  the  South- West,  he  was ; 
and  we  seem  to  see  him,  in  our  mind's  eye,  sitting  for  hours  on 
some  promontory  of  Cornwall,  and  gazing,  gazing  across  the  shrouded 
ocean.     There  is  a  pathetic  and  penetrating  phrase  in  a  letter  Lady 
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Raleigh  wrote  to  Cecil  in  February,  1594 :  "  I  hope,  for  my  sake,"  she 
Bays,  '*  you  will  rather  draw  Sir  Walter  east,  than  help  him  forward 
toward  the  sunset."  That  was  all  his  dream ;  it  was  for  that  that  he 
fretted  against  the  ooldness  and  the  jealousy  and  near-sightedi^e&s  of 
English  statesmen.  He  longed  for  this  one  thing,  and  with  such 
vehemence  that  thus  and  not  otherwise  posterity  sees  him,  with  strain- 
ing eyes  and  beating  heart,  leaning  forward  toveards  the  sunset. 

At  last  he  found  his  opportunity.     In  1595,  the  man  who  had  always 
been  forbidden  to  go  over  to  Virginia  broke  away  to  a  still  more  romantic 
region — to  the  dim  and  magnetic  wilderness  of  Guiana.    He  was  stayed 
for  a  while  at  the  last.     ^  This  wind  breaks  my  heart,"  he  wrote.     I  do 
not  know  in  the  history  of  the  human  mind  anything  more  poignant 
than  this  fret  and  agony  of  delay,  which   was  to  be  so  constantly 
Raltigh*s  punishment.    The  hunting-dog  sees  and  scents  the  quarry ; 
it  is  within  his  reach  in  a  couple  of  bounds ;  and  always  there  is  this 
galling  and  intolerable  chain  that  cannot  be  slipped.    But  he  slipped  it 
at  last  in  1595,  and  he  wrote  that  magnificent  and  romantic  book,  the 
very  name  of  which  is  like  the  blast  of  a  trumpet    Let  me  remind  you 
of  the  spacious  title-page  of  1596 :  *  The  Discovery  of  the  large,  rich  and 
beautiful  Empire  of  Guiana,  with  a  relation  of  the  Great  and  Grolden 
Gity  of  Manoa,  which  the  Spaniards  call  E21  Dorado,  and  the  Provinoas 
of  Emeria,  Arromaia,  Amapaia,  and  other  OountriiS  with  their  Bivers 
adjoining.' 

It  is  not  needful  that  I  should  detail  to  you  the  contents  of  this  won- 
derful volume,  for  it  is  your  accepted  dassic  in  Elizabethan  geography. 
But  it  is  amusing  to  remember  that  a  hundred  and  fifty  years  later 
all  that  HuLie  had  to  say  about  it  was,  *'  that  it  was  full  of  the  grossest 
and  most  palpable  lies."    Robert  Cecil  could  not  have  said  more   when 
the  book  was  written,  nor  the  man  in  the  street  to-day.     There  is 
inexaoiitude  in  all  historic  records,  and  Hume  himself  is  no  longer  oited 
for  his  accuracy.     It  is  hard,  it  is  perhaps  impossible,  to  describe  a  cab- 
accident  in  which  you  have  yourself  taken  part,  without  some  deviations 
from  the  truth.     Baleigh  was  told  wonderful  things   of  a   tribe    of 
Indians  whose  ejes  were  in  their  shoulders  and  their  mouths  in  the 
middle  of  their  breasts,  and  of  another  *'  who  have  eminent  heads  like 
dogs,  and  live  all  the  daytime  in  the  sea."     In  buch  cases  as  these,  we 
know  that  he  was  himself  deceived ;  he  did  not  understand  what  it  was 
that  his  interpreters  were  endeavouring  to  impress  upon  him.   But  we  no 
longer  commit  the  vulgarity  of  supposing  that  he  set  himself  to  fill  out 
his  narrative  with  **the  grossest  and  most  palpable  lies."     He  was 
ignorant  of  many  things  that  a  child  knows  now,  and  his  ardent  curiosity 
made  him  credulous.  But  in  all  which  he  reporis  from  personal  experience, 
the  wonder  is  that  in  that  tropic  air  his  intellect  could  hold  its  own  as 
soberly  and  coolly  as  it  did. 

He  represents  to  us,  he  will  always  rep.  esent  to  succe:  sive  generations, 
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the  maa  who  travels,  not  to  lay  the  foandations  of  experience,  but  to  set 
a  pinnacle  on  the  finished  edifice  of  his  culture.  Into  the  sunset  Baleigh 
took  an  intellect  which  was  one  of  the  most  powerful  and  most  highly 
trained  of  the  rich  Elizabethan  age.  He  was  poet,  historian,  chemist, 
soldier,  philosopher,  courtier ;  he  carried  with  him  on  his  geographical 
expeditions  the  prestige,  the  skill,  the  basis  of  ripe  thought  which  all 
this  commerce  with  the  world  of  men  and  books  had  given  him.  His  aim 
was  not  merely  adventure ;  it  was  not  merely  the  picturesque  enjoyment 
of  a  queer  land  full  of  pineapples  and  parakeets  and  armadillos.  It  was 
not  even  the  desire  to  find  gold  for  himself  and  an  empire  for  his  Queen, 
that  inspired  him.  '*  He  shot  at  another  mark  than  present  profit," 
and  he  stands  for  all  time  as  the  most  splendid  example  of  the  geo- 
grapher and  patron  of  geographical  literature  who  approaches  his 
science  in  the  pure  light  of  imagination. 


III.     FEANCIS  DRAKE. 

By  JULIAN  CORBETT. 

In  speaking  of  the  glories  which  Sir  Francis  Drake  added  to  the 
reign  of  Elizabeth,  one  is  confronted  with  a  serious  difficulty.  They  were 
so  many  and  so  great,  and  for  that  reason  I  think  I  can  do  no  better 
to-night  than  confine  myself  to  the  greatest  of  them  all.  For  Drake 
enhanced  the  splendour  of  Elizabeth's  reign  with  one  of  the  four  great 
discoveries  of  the  world.  Those  four,  I  think  I  may  say,  were  the 
discovery  of  the  Gape  of  Good  Hope,  the  discovery  of  America,  the 
measuring  of  the  Pacific  by  Magellan,  and,  fourthly,  the  discovery  of 
Cape  Horn,  or,  in  other  words,  that  the  Pacific  and  the  Atlantic  were 
undivided.  Let  us  consider  for  a  moment  what  that  meant.  The  age 
of  enterprise  had  begun ;  the  desire  to  find  out  the  ends  of  the  Earth 
was  on  fire  ;  Europe  was  reaching  to  the  west,  and  across  her  path 
from  pole  to  pole  was  supposed  to  stretch  a  mighty  continent  in  the 
hands  of  Spain.  At  no  point  could  it  be  passed  except  by  the  strait 
which  Magellan  had  discovered  lying  between  the  two  halves  of  that 
great  continent,  between  Peru  on  the  north,  and  on  the  south  what 
was  then  called  the  Terra  Incognita,  or  Tierra  del  Fuego.  It  was 
felt  by  every  one  that  so  long  as  Spain  was  in  that  position,  closing 
the  Pacific  against  the  world,  little  advance  could  be  made.  Drake 
sailed  with  the  intention  of  forcing  the  barrier,  but  not  with  any  idea 
or  hope  of  breaking  it  down.  He  sailed  with  the  idea  of  passing 
the  straits  as  Magellan  had  passed  them.  It  was  an  accident  of  his 
"^oyo-ge,  partly  due  to  the  act  of  God,  partly  to  his  own  consummate 
seamanship,  that  he  did  break  the  barrier  down,  that  he  removed  the 
Terra  Incognita  from  the  map,  and  threw  wide  the  gates  of  the  Pacific 
to  the  world. 
No.  VI.- June,  1903.]  2  s 
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Anotber  reason  for  dwelling  on  this  exploit  to-night  is  that  the 
breaking  of  that  bftrrter  ia  generally  attributed  to  some  one  else. 
It  ia  attributed  to  the  Dutch  sea-captain  Sohooten  and  the  geographer 
Lemaire.  Now,  the  first  thing  that  strikes  one  in  reading  the  aooount 
of  their  disoovery  is  that  they  refer  to  a  previous  disoorery,  whioh 
prompted  them  to  undertake  the  ventnre,  and  it  is  impossible,  as  I 
hope  to  show  you,   that  that  reference  'relates  to  anything   else  bat 


qfapainting  byj. 


what  Drake  discovered.  But  that  is  hot  all.  For  even  with  the  help 
of  Drake's  inrormation,  Lemaire  did  not  oome  so  near  the  truth  as  did 
Drake.  Lemaire  came  home  believing  that  he  discovered,  not  the  open 
sea  which  Drake  hid  charted  to  the  south  of  America,  but  another 
strait  like  that  which  Magellan  had  disoovered,  a  strait  that  lay  between 
Tierra  del  Fuego  and  a  land  he  oalled  Staaten  Land.  He  still  believed 
his  Staaten  Land  was  part  of  a  great  continent  that  stretched  away  to 
the  south  pole,  and  that  the  only  two  known  ways  of  paBsing  into  the 
Faoifiowere  through  Magellan's  Btraitandtheone  be  himself  had  found. 
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Kow,  I  know  it  must  strike  every  one  as  almost  inoredible  that  a  dis- 
oovery  ho  great  as  the  open  sea  sonth  of  Amerioa  ahonld  not  h&ve  been 
at  oQoe  known  to  all  the  world,  and  at  onoe  credited  to  its  aathor ;  to 
strange  is  this  that  it  came  to  be  doubted  whether  Drake  had  made  the 
disoorery  at  all.  It  is  doubted  sometimes  even  in  onr  own  day ;  at 
least,  it  is  not  recognized  as  one  of  the  great,  perhaps  the  greatest, 
achievements  of  an  English  navigator.  The  reason  why  it  was  not  at 
once  recognized  has  recently  been  revealed  to  us,  but  before  dealing  with 
this  I  should  like  to  say  a  word  on  the  evidence,  which  makes  it  per- 
fectly dear  that  the  discovery  was  a  real  one.  We  have  first  the 
minute  account  written  by  Drake's  ohaplain,  who  accompanied  him  on 
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the  voyage — Fletcher.  He  describes  very  clearly  how,  in  the  great 
storm  which  Drake  enoonntered  after  he  passed  the  straits,  he  was 
driven  far  to  the  south,  how  he  was  driven  back  to  the  straits,  how 
he  was  driven  to  the  south  again,  and  then,  being  driven  north- 
ward for  the  seooud  time,  found  himself,  not  to  the  west  of  Tierra  del 
Fuego,  but  to  the  east.  Then,  coasting  along  the  islands  in  fair  weather 
till  he  oame  to  the  most  southerly  of  all,  he  landed.  Fleloher  describes 
how  he  too  went  ashore,  taking  with  him  his  bag  of  iDstruments, 
and  how  he  took  the  latitude,  which  he  gives  quite  correctly.  Fully 
alive  to  the  gravity  of  the  event,  he  further  tells  us  that  he  set  up  a 
stone,  engraved  with  the  name  of  Elizabeth,  and  the  year  and  the  reign, 
to  commemorate  the  discovery  in  her  honour.    That  stone  we  cannot 
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hope  to  find,  but  there  still  exists  in  the  British  Museum  the  chart  he 
made  of  the  immortalized  island.  Drake  also  afterwards  told  Sir  Eiohard 
Hawkins  what  he  was  doing  while  Fletoher  was  taking  his  obserya- 
tions.  Drake  sought  out  the  most  southerly  point  he  could  find,  lay 
down,  and  grovelled  out  to  the  end  of  the  rock,  as  Hawkins  says,  till 
his  head  hung  well  over,  and  then  he  came  back  laughing  to  his  ship's 
company,  and  bragging  that  he  had  been  farther  south  on  land  then 
known  to  the  world  than  any  mcui  among  them,  or  than  any  man  who 
ever  lived. 

Well,  in  the  face  of  that  very  detailed  account  we  ought  to  be  careful 
how  we  reject  it.     But  this  is  by  no  means  all  the  evidence.     On 
no  less  than  four  maps  before  the  end  of  the  century  that  discovery 
was  charted.    We  have  first  a  silver  placque,  on  which  Mr.  Christy  has 
written  an  admirable  monograph.     There  Drake's  voyage  is  plotted, 
showing  the  islands  at  the  south  of  America,  with  which  he  replaced  the 
Terra  Incognita,  and  a  fairly  open  sea  below.     Then  we  have  another 
well-known  map,  which  was   prefixed  to  Hakluyt's  edition  of  Peter 
Martyr  in   1587.    It  was  apparently  by   the  same  hand;   the  two 
almost  exactly  agree.    Thirdly,  we  have  the  map  of  Hondius,  which, 
about  the  year  1595,  he  drew  to  celebrate  the  aohievements  of  Drake 
and  of  Cavendish;  and,  lastly,  we   have   the   famous   ''New   Map" 
which  you  have  seen  on  the  screen  to-night.     This  is  the  map  which 
Hakluyt  finally  adopted  for  the  second  edition  of  his  voyages  instead  of 
the  one  by  Molyneux,  which  he  had  intended  to  use ;  and  it  is  very 
noteworthy  that  this  rejected  globe  of  Molyneux's  still  shows  the 
antarctic  continent  stretching  right  up  to  America.     We  may  conclude, 
therefore,  that  Hakluyt,  after  mature  consideration,  was  thoroughly  con- 
vinced of  Drake's  discovery,  and  the  whole  of  Drake's  discovery ;  for 
the  "  New  Map  "  goes  further  than  all  the  others,  and  shows  a  great 
open  sea  at  the  south  of  America,  or,  as  Fletcher  said,  ''the  South 
Sea  and  the  Atlantic  rolling  together  in  one  great  flood." 

Those  bases  of  evidence  are  probably  fairly  well  known  to  most 
of  the  members  of  this  Society ;  but  I  would  venture  to  say  there  is 
another  remarkable  one  which  is  not  so  well  known,  and  which  shows 
us  clearly  how  it  was  that  the  discovery  was  not  at  once  trumpeted  to 
the  world.  It  is  a  letter  which  the  Spanish  ambassador  wrote  in  great 
alarm  to  Philip  II.  when  he  found  out  what  Drake  had  done.  You 
will  remember  that  a  year  or  two  after  the  Golden  Hind's  return  an 
expedition  was  set  on  foot  under  Penton  to  take  advantage  of  the 
treaties  which  Drake  had  made  in  the  Moluccas  to  the  advantage  of  the 
English  against  the  Portuguese.  There  arose  a  discussion  as  to  which 
way  he  was  to  go.  There  had  been  an  effort  to  amalgamate  the  two 
schools  of  navigators,  which  we  may  call  the  Drake  school,  and  the 
rest.  There  was  a  good  deal  of  friction.  Drake's  men,  with  the 
pleasantest  memories  of  what  had  happened  to  them  before  in  the  South 
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sea,  were  anxioua  to  go  weat-abont ;  the  others,  more  peaoefully  in- 
clined, wished  to  avoid  a  coufliot  with  the  Spaniards  and  go  east-abont. 
Drake  was  asked  his  opinion.  There  is  no  Eogliah  reoord  of  what  it 
was ;  and  we  have  to  go  to  the  Spanish  ambassador,  who  was  watching 
the  preparations  of  this  expedition  and  trying  to  find  ont  what  it  meant. 
The  day  Fenton's  instruotions  were  signed  he  did  flnd  ont,  and  be 
wrote  off  at  once  hoth  by  land  and  by  aea  to  Madrid,  and  I  woald 
venture  to  read  one  or  two  extracts  from  that  long  and  detailed  letter. 

After  giving  particulars  of 
Fenton's  fleet,  tho  ambassador 
says,  "  TLey  are  not  going  to 
the  Moluccas  by  the  Cape  of 
Good  Hope ;  they  mean  to  make 
the  port  of  St.  Jalian  and  go  to 
the  strait  of  Magellan,  which 
Drake  discovered  to  be  no  strait 
at  all,  and  that  there  was  no 
such  continent  as  depicted  in 
the  maps  and  oalled  Tierra  del 
Fuego,  as  distinguished  from 
Peru,  hat  only  very  great  iaUnds 
and  channels  between  them,  the 
inlets  being  large,  as  the  story 
goes."  He  then  goes  on  to  re- 
late fairly  aocu lately  how  Brake 
— partly  by  accident  and  partly 
by  good  judgment — was  driven 
round  the  Horn  and  discovered 
the  open  sea.  He  then  proceeds, 
"  From  this  situation  he  judged 
that  he  might  take  what  Ma- 
gellan asserted  was  a  strait  to  be 
islands,  and  that  there  was  no  con- 
tinent, since  he  had  beaten  about 

it  in  a  storm  for  fifty-four  days  without  finding  port.  Wherefore,  getting 
a  good  and  fair  wind,  Drake  returned  to  explore  it  outside  the  islands 
which  appear  to  be  a  strait,  and  so  came  into  the  South  Sea."  Then 
he  relates  how,  when  Winter  deserted  and  came  home,  he  brought  wilh 
him  a  similar  story ;  but  although,  be  said,  "  Winter  asserted  there  was 
no  strait,  but  only  islands,  he  oould  not  be  believed  till  Drake  relumed." 
Ho  then  gives  us  the  solution  of  the  mystery  that  overhangs  the 
discovery.  For  he  goes  on  to  explain  to  Philip  that  for  political 
reasons,  only  too  obvious  to  the  King  of  Spain,  it  was  being  deliberately 
suppressed.  "  Drake  has  not  revealed  the  secret  to  any  one,"  he  writes, 
"  but  only  to  some  of  the  oounoil  and  some  of  the  promoters  of  this 
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oompany  " — that  is,  Fen  ton's  company.  **  These  men  pointed  out  to  him 
the  danger  of  sending  the  ships  when  your  Majesty  had  so  large  a 
fleet  at  the  Straits  of  Magellan."  (For  Philip  was  then  on  the  point 
of  sending  out  a  powerful  expedition.)  Drake  replied,  **  So  much  the 
better,  because  your  Majesty's  ships,  by  keeping  that  station,  will  feel 
sure  that  nothing  can  pass  into  the  South  Sea,  and  in  the  end  they 
will  find  themselves  well  tricked,  because  there  is  nothing  but  big 
islands  and  open  sea  in  the  direction  of  Tierra  del  Fuego."  That 
was  Drake's  announcement  of  his  discovery  to  the  council.  The  am- 
bassador goes  on  to  say,  **  The  person  who  gave  me  this  information 
has  seen  the  carta  and  the  plaiieaUo  "  (by  which  he  probably  meant  what 
was  always  called  the  card  and  the  plot  by  English  navigators).  Yet, 
from  not  being  skilled  in  cosmography,  he  had  not  been  able  to  report 
accurately  the  degrees.  Nevertheless,  he  has  no  doubt,  and  he  con- 
cludes by  alluding  to  the  boast  of  the  English  that  they  will  go  to  the 
Moluccas  and  make  annexations,  as  they  please.  ''I  send  this  infor- 
mation to  youy"  he  adds,  **  that  you  may  understand  the  truth  of  this, 
which  is  considered  as  a  certainty.  Drake  asserted  it  as  such  to  these 
councillors,  and  it  will  be  to  your  Majesty's  service  to  instruct  the 
Armada,  which  is  going  to  the  Straits  of  Magellan,  to  examine  the  whole 
situation  thoroughly."  From  the  Venetian  ambassador  at  Madrid,  who 
at  once  got  hold  of  the  information,  and  sent  it  on  to  Venice  as  a  matter 
of  grave  importance,  we  know  that  this  advice  was  acted  oo. 

Thus  we  get  the  whole  story  and  the  explanation  of  the  mystery  that 
shrouded  the  English  discovery  of  the  Horn.  For  purposes  of  state,  too 
complex  to  consider  to-night,  it  was  for  some  years  kept  a  profound  secret, 
and  although  in  1582  the  secret  was  known  both  in  Spain  and  Venice,  it 
was  not  divulged  to  the  world  till  the  publication  of  the  first  two  of 
those  maps  to  which  I  have  alluded,  and  which  are  believed  to  have  been 
published  in  the  year  1587  or  1586.  That  is  to  say,  it  was  kept  a  state 
secret  until  Drake's  expedition  to  the  West  Indies  made  war  with 
Spain  inevitable.  This  is  the  simple  explanation.  That  it  should  have 
been  divulged  at  such  a  moment  was  in  itself  suspicious,  and  the  doubt 
W6W  confirmed  by  the  report  which  Cavendish  brought  home.  He 
allowed  himself  to  be  misled  by  the  remnants  of  the  Spanish  garrison 
which  had  been  sent  to  occupy  the  straits.  He  made  no  attempt  to 
ascertain  for  himself  the  truth  or  otherwise  of  Drake's  discovery,  but 
merely  came  back  and  said  it  was  not  to  be  believed.  After  Elizabeth's 
death,  Jameses  subserviency  to  Spain  fully  explains  why  the  quest 
was  not  carried  forward  in  his  reign,  but  was  left  to  Schooten  and 
Lemaire  to  verify. 

Now,  I  would  venture  to  say  that  in  the  face  of  the  evidence  I  have 
hastily  outlined  it  is  absolutely  impossible  to  doubt  the  truth,  and  not 
only  the  truth,  but  the  tremendous  political  importance  of  that  dis- 
covery, an  importance  which  was  thoroughly  recognized  at  the  time. 
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The  unity  of  the  Atlantic  and  the  Pacifio  is  England's  discovery,  and 
England  should  claim  it ;  she  should  claim  it  for  Drake  and  his  mistress, 
whose  tercentenary  we  are  celebrating  to-night.  It  would  be  a  bare  act 
of  justice — I  fear  it  is  quite  impossible — ^but  I  eay  it  would  be  a  bare  act 
of  justice  to  those  two  great  memories  if  henceforth  we  could  call  that 
cape,  not "  Cape  Horn,"  but  what  Drake  called  it  after  his  immortal  and 
beloved  mistress,  **  Cape  Elizabeth." 

Note. — The  Spanish  ambassador's  letter  is  printed  in  the  DooumentoB  Ineditot, 
vol.  91.    Cartai  de  Don  Bernardino  de  Mendota,  April  20, 1582. 


IV.  WILLIAM   GILBERT   AND   TERRESTRIAL   MAGNETISM. 

By  Prof.  SILVANUS  P.  THOMPSON,  F:R.S. 

William  Gilbert,  the  father  of  electrical  science,  was  born  in  Colchester 
in  1540.  Educated  at  St.  John's  College,  Cambridge,  where  he  took  his 
degree  as  Doctor  of  Medicine  in  1569,  he  settled,  after  four  years  of 
foreign  travel,  in  London  in  1573,  and  was  admitted  to  the  Royal  College 
of  Physicians,  of  which  he  became  Censor,  Treasurer,  and,  in  1599, 
President.  He  was  in  February,  1601,  appointed  personal  physician  to 
the  Queen,  whoija  he  attended  in  her  last  illness.  He  came  of  a  well- 
known  East  Anglian  family,  and  held  extensive  landed  estates  in  Essex 
and  Suffolk.  He  survived  the  Queen  only  eight  months,  dying  November 
30,  1603. 

Gilbert's  monumental  work,  the'/ De  Magnete,'  published  in  1600, 
marks  an  era  in  magnetic  science.  For  some  four  hundred  years  the 
employment  of  the  magnetic  needle  in  navigation  had  been  known  both 
in  Northern  and  Southern  Europe.  While  it  is  possible  that  the  primi- 
tive use  of  the  loadstone  may  be  ascribed  to  the  Baltic,  it  is  certain  that 
the  employment  of  a  pivoted  needle,  and  the  addition  of  a  rose  of  the 
winds  as  a  compass-card,  both  originated  in  the  Mediterranean.  The 
pivoted  needle  is  described  in  the  Epistle  of  Peter  Peregrinus,  written 
in  1269 ;  while  the  earliest  known  compass- card  marked  with  the  initials 
of  the  names  of  the  winds  is  that  ascribed  to  Andrea  Bianco,  of  1426,  in 
the  Biblioteca  Marciana  in  Venice.  The  manner  of  use  in  Elizabethan 
times  of  the  loadstone  and  of  the  compass  may  be  gathered  from  Olaus 
Magnus  (*Historiade  Gentibus  Septentrionalibus,'  1555),  from  Pedro  de 
Medina  (*  Arte  de  Nauegar,'  1545),  Martinus  Cortes  (*  Breve  Compendio 
de  la  Sphera,'  1556),  Blundevile  (*  Exercises,'  1594),  Norman  (*Newe 
Attractive,'  1581),  Borough  (*  A  Discours  of  the  Variation  of  the  Cumpas,* 
1681),  Pedro  Nunez  (' Instrumenta  Artis  Navigandi,'  1592),  Barlow 
('The  Navigator's  Supply,'  1597),  Nautonier  (*Mecometrie  de  TEyman,* 
1G02),  and  Stevin  (•  Die  Havenvinding,'  1599). 

At  the  time  when  steering  by  the  compass  was  introduced  into 
navigation,  the  compass  pointed  in  Middle  Europe  so  nearly  truly  to 


612  COMMEMORATION  OF  THE  REIQN  OF  QUEEN.  ELIZABETH. 

the  north  that  with  the  rough  instminental  applianoes  at  hand  its 
deviation  from  the  true  north  was  seldom  noticed,  or,  if  noticed,  as- 
cribed to  some  error  in  the  setting  of  the  needle.  Nevertheless,  obser- 
vations of  the  deviation  were  noted,  and  described  as  a  '*  variation  "  or 
"declination,"  or  a  "coasting,**  or  a  "north-easting"  of  the  needle. 
Later  the  compass-makers  began  to  set  their  needles  slightly  askew 
beneath  the  card,  according  to  the  variation  in  the  place  of  origin. 
Norman  (1581)  states  that  those  used  in  the  Levant,  made  in  Sicily, 
Genoa,  or  Venice,  had  the  needles  straight,  while  those  used  in  Denmark 
and  Flanders  had  them  set  at  three-quarters  of  a  point,  or  a  whole  point, 
to  the  eastward ;  while  those  made  in  Spain,  Portugal,  France,  and  Eng- 
land, had  the  needles  set  half  a  point  to  the  east.  Those  for  Bussia 
were  set  at  "  three  seconds  of  a  point."  Gilbert  denounced  these  devices 
as  tending  to  obscure  the  true  facts.  Gradually  it  became  recognized, 
probably  after  the  voyage  of  Columbus,  when  the  manifest  change  in  the 
declination  of  the  needle  nearly  caused  mutiny  of  the  sailors,  that  the 
direction  of  the  needle  really  differs  at  different  places ;  and  accordingly 
navigators  began  to  collect  data.  The  record  of  the  voyage  of  Columbus 
states  that  during  his  second  voyage  in  1496  he  used  for  steering  the 
observations  made  on  the  declination  during  his  first  voyage.  The 
"  secret "  of  Sebastian  Cabot,  which  he  declared  when  dying  to  be  a 
divine  revelation  to  him,  can  have  been  little  else  than  the  idea  of 
using  in  navigation  the  local  declinations  of  the  compass.  On  the 
other  hand,  Pedro  de  Medina  flatly  denied  the  existence  of  the  decli- 
nation, adding  that  if  the  compass  did  not  show  the  pole,  the  fault  lay 
in  the  defective  construction  of  the  compass  itself.  Columbus  had 
found  a  point  2^°  east  of  Corvo,  in  the  Azores,  where  there  was  "  no 
variation,"  and  other  navigators  explored  the  "agonic"  lines  which 
crossed  the  Atlantic  and  the  Indian  ocean.  According  to  Humboldt, 
Alonzo  de  Santa  Cruz  in  1530  constructed  the  first  general  vari- 
ation chart.  But  along  with  this  development  of  practical  interest 
in  the  subject  there  grew  up  a  crop  of  wild  legends  to  account 
for  the  irregularities  observed.  The  reason  why  the  compass 
needle  pointed  north,  and  the  reason  why  it  did  not  point  truly  north, 
were  alike  proclaimed  to  be  due  to  the  stars,  to  the  influence  of  spirits, 
or  to  the  existence  of  loadstone  mountains  of  uncertain  locality  and  of 
fabulous  power.  The  old  traditions  of  the  Arabian  Nights,  dressed  in  a 
newer  setting,  found  themselves  justifled  by  the  insertion  in  maps  of 
loadstone  rocks,  the  position  of  which  changed  at  the  fancy  of  the 
chartographer.  Ptolemy  liad  located  them  in  the  Manioles;  Olaus 
Magnus  declared  them  to  be  under  the  pole ;  Garzias  ah  Horto  situated 
them  in  the  region  of  Calcutta.  The  map  of  Johann  Ruysch,  which 
adorned  the  edition  of  Ptolemy,  published  at  Rome  in  1608,  showed  four 
magnetic  islands  in  the  Arctic  circle.  Martinus  Cortes  placed  the 
loadstone  mountains  in  Sarmatia.     Mercator  in  his  great  chart  depicted 
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two  great  rooka  rising  from  the  sea  to  the  north  of  E&Btern  Sibem,  one 
being  drawn  on  the  supposition  that  at  St.  Michael  the  oompaas  points 
due  north,  while  the  other  is  fntther  north  on  the  supposition  that  the 
compass  points  due  north  at  Corro.  The  map  of  Cornelius  Wytfliet, 
1597,  shows  the  same  phantom  islands.  Blundevile,  writing  in  1594  of 
the  now  lost  map  of  Peter  Plancius,  mentions  that  he  sets  down  the  pole 
of  the  loadstone  somewhat  to  southward  of  the  islands  that  lie  east  of 
Groynelande. 

Meantime  another  sign! fiottnt  fact  had  been  discovered  •  in  1676  by 
Kobert  Norman,  of  Limehonse,  compass-maker,  namely,  the  tendency 


( JVvin  an  cttttrolype  •HduIIton  Ajf  S.  Dunckh}/.) 

of  the  magnetized  needle  to  dip  its  northern  end  downwards.  Noticing 
this  SB  a  aircumstance  that  oooaaioned  him  some  trouble  in  the  construc- 
tion of  his  compasses,  he  thereupon  devised  a  dipping-needle,  and  measured 
the  dip,  '*which  for  this  City  of  London  I  find  by  exact  observations  to 
be  about  71°  5(y."  He  attributed  both  the  declination  and  the  dip  of 
the  needle  to  the  esistenoe  of  a  "  point  respective,"  which  the  needle 
respected  or  indicated,  but  toward  which  it  was  not  attracted.  The 
first  authoritative  treatise  on  the  variation  of  the  compass  was  the 
tract  by  William  Borough,  comptroller  to  the  Navy,  who  in  1580  fonnd 
an  eastward  declination  of  11°  15'  at  Limehouse.  Borough  had  himself 
travelled  in  northern  regions,  and  had  found  at  Vaigats  a  westerly  declina- 
tion of  7°,  whereas  by  Norman's  theory  of  the  respective  point  there  should 

*  Also  IndcpeDdently  otnerTed  in  1544  bj  Geoig  HartmBDii,  of  Niirnberg,  but  not 
pDblished  till  later. 
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have  been  au  easterly  deolination  of  49°  22'.    The  great  navigators  were 
continually  bringing  home  fresh  information.   Drake,  Lynsohoten,  Caven- 
dish, Hariot  all  contributed ;  as  did  lesser  men,  such  as  Abraham  Kendall, 
sailing-master  to  Sir  Bobert  Dudley,  the  soi-diaant  Duke  of  Northumber- 
land, and  afterwards  companion  of  Drake  in  his  last  voyage.     Teachers 
of  navigation  such  as  Simon  Stevin  of  Bruges,  and  Edward  Wright, 
lecturer  to  the  East  India  Company,  might  record  and  tabulate ;  but  a 
master-mind  was  wanting  to  forge  some  larger  and  consistent  doctrine 
which  should  afiford  a  grasp  of  the  whole  subject.     Such  an  one  arose  in 
Dr.  William  Gilbert.     Nurtured,  as  we  have  seen,  in  the  Cambridge 
which  had  so  recently  been  the  home  of  Linacre  and  of  Kaye — the  Kaye 
who  founded  Caius  College — Gilbert  had,  during  his  subsequent  sojourn 
in  Italy,  oonversed  with  all  the  learned  men  of  his  time.     He  had 
experimented  on  the  magnet  with  Fra  Paolo  Sarpi;  he  had,  there  is 
reason  to  think,  met  Giordano  Bruno;  he  was  the  friend  and  oorre- 
spondent  of  Giovanni  Francesco  Sagredo.    Being  a  man  of  means  and 
a  bachelor,  he  spent  money  freely  upon  books,   maps,  ^  instruments, 
minerals,  and  magnets.    For  twenty  years  he  experimented  ceaselessly, 
and  read,  and  wrote  and  speculated,  and  tested  his  speculations  by  new 
experiments.    For  eighteen  years  he  kept  beside  him  the  manuscript  of 
his  treatise,  which  in  the  year  1600  saw  the  light  under  the  title  of  *  De 
Magneto,'  to  which  was  added  the  sub-title :  *  magneticisque  corporibus, 
et  de  magno  magneto  tellure,  physiologia  nova.'     That  which  Gilbert 
had  in  fact  perceived,  and  which  none  before  him  had  glimpsed  even 
dimly,  was  that  the  globe  of  the  Earth  itself  acted  as  a  great  loadstone, 
and  that  the  tendency  of  the  needle  to  point  in  a  polar  direction  was 
due  to  the  globe  acting  as  a  whole.     So  he  boldly  put  into  his  title-page 
the  statement  that  his  new  philosophy  was  concerning  the  great  magnet 
the  Earth  ;  and  in  chapter  after  chapter  he  set  himself  to  describe  the 
experiments  upon  which  he  founded  his  famous  induction.     The  phrase 
terrestrial  magnetism  does  not  occur  in  any  of  the  prior  treatises,  because 
the  idea  had  not  presented  itself.     Gilbert  piled  proof  upon  proof, 
sometimes  most  cogently,  as  when  he  constructed  loadstone  globes,  or 
terrellas  to  serve  as  magnetic  models  of  the  Earth;  sometimes  with 
indififerent  logic,  as   when  he  pointed   to   the   iron  ore  in  the  Earth 
and  reasoned  that  the  magnet  tended  to  conform  to  (i.e.  turn  itself 
toward)  the  homogenic   substance    of  the    body  from    which   it   had 
been  dug.     The  local  deviations  of  the  compass  ho  sought  to  account 
for  by  the  irregularities  of  the   Earth's  crust,  and   maintained  that 
the  compass  tended  always,  at  places  off  the  coast  of  a  continent,  to 
be  deflected  somewhat  toward  that  continent.   His  syllogism  was  based 
on  the  fact  that  at  that  date  all  the  way  up  the  Atlantic  seaboard 
of  Europe,  from  Morocco  to  Norway,  the  variation  was  eastward.     He 
argued  that  this  was  a  universal  law.     Bat  even  within  one  generation, 
as  may  be  seen  in  *  Purohas  his  Pilgrims,'  in  the  narrative  of  the  voyage 
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of  Bylot  and  Baffin,  the  generality  of  the  law  was  queationed.  Gilbert 
reasoned  on  snoh  knowledge  as  he  had,  and  this  did  not  inolade  an; 
notion  of  the  seoolar  changes  in  the  deolination.  In  bis  time,  as  he 
tells  us,  the  variation  of  the  oompass  at  London  was  11°.  What  he 
did  not  know  was  that  this  was  a  diminishing  quantity  which  in  fifty- 
seven  years  would  be  redaced  to  zero,  to  be  saooeeded  by  a  westward 
declination  that  would  last  for  nearly  three  hundred  years.  For  the 
facts  as  known  in  the  thirty  years  succeeding  Gilbert's  death,  see  the 
remarkable  and  scarce  volume  of  Gelllbrand:  'A  DisooarBs  Mathe- 
matical on  the  Variation  of  the  Uagnetioal  Needle '  (1635). 


Gilbert's  treatise  is  a  skilful  literary  achievement,  in  which  there  is 
no  trace  to  reveal  whether  any  part  was  written  before  the  rest  It  is 
divided  systemattoally  into  sis  books.  The  sixth  book  only  appears  to 
suffer  from  some  inoompleteness.  It  relates  not  bo  much  to  the  magnet 
as  to  the  Copemioan  theory  of  the  universe,  whioh  doctrine  Gilbert  had 
e^erly  espoused,  and  whioh  he  was  the  first  in  England  to  proclaim. 
It  is  known  from  a  letter  to  Barlow,  printed  in  1616,  that  he  intended 
to  add  to  it  certain  chapters  descriptive  of  some  of  his  instruments,  but 
he  had  not  completed  these  before  his  death.  The  first  book  treats  of 
historic  accounts  of  the  loadstone,  of  its  origin  and  properties,  of  iron 
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ores  in  general,  and  of  the  fables  and  vain  opinions  whiob  in  the  hands 
of  Paraoelsus  and  of  the  schoolmen  had  grown  up  around  the  magnet. 
The  second  book  is  on  the  magnetic  motions,  and  primarily  on  the 
attractions  and  repulsions  between  loadstones,  between  loadstone  and 
iron,  and  between  magnetic  needles.     In  this  book  occurs  the  notable 
digression  upon  the  subject  of  amber  and  the  electric  forces  of  amber  and 
of  other  substances  which  when  rubbed  show,  as  he  discovered,  similar 
electrical  powers.     An  analysis  of  this  part,  and  a  summary  of  Gilbert's 
electrical  discoveries,  will  be  found  in  the  Notes  printed  for  the  Gilbert 
Clnb  to  accompany  the  English  translation  (1900)  of  the  *  De  Magneto.* 
After  this  digression  Gilbert  returns  to  the  attractive  properties  of  the 
loadstone,  and  to  the  way  they  are  afifected  by  giving  it  different  shapes. 
In  the  course  of  this  inquiry,  he  announces  his  discovery  of  the  augmen- 
tation of  the  power  of  the  loadstone  by  arming  it  with  iron  caps,  an 
invention  which  caused  Galileo  to  say,  "  I  extremely  praise,  admire, 
and  envy  this  author  for  that  a  conception  so  stupendous  should  come 
into  his  mind.     I  think  him  moreover  worthy  of  extraordinary  applause 
for  the  many  new  and  true  observations  that  he  has  made."     Gilbert 
further  pointed   out  that  the   loadstone  is   surrounded   by  a  sort  of 
atmosphere  or  **  orbe  of  virtue  **  within  which  the  magnetical  effects  can 
be  observed.    Book  III.,  on  the  directive  force  of  the  magnet,  is  full  of 
most  instructive  experiments,  in  which  the  terrella  figures  largely,  re- 
lating to  the  question  how  one  magnet  influences  another  and  tends  to 
make  it  point  toward  it.     All  this  was  leading  up  to  the  theory  of 
terrestrial  magnetism ;  for  we  find  him  naming  the  parts  of  his  load- 
stone globes  with  poles,  equator,  and  meridians.     In  this  book  he  dilates 
on  the  observation  that  vertical  iron  rods,  such  as  the  finial  on  the  Church 
of  St.  John  at  Eimini,  spontaneously  acquired    magnetic  properties. 
This  he  traced  to  the  influence  of  the  Earth,  and  demonstrated  the  effect 
by  magnetizing  iron  bars  by  simply  hammering  them  on  the  anvil  while 
they  lay  in  a  north  and  south  position.     A  crude  woodcut  depicts  this 
operation.     Book  IV.  deals  with  the  declination,  or,  as  it  was  then 
called,  the  variation  of  the  compass.     He  discusses  its  observation  and 
measurement,  the  influence  of  islands,  the  results  obtained  by  travellers 
to  distant  parts,  Nova  Zembla,  the  Guinea  coast,  the   Canary   Isles, 
Florida,  Virginia,  Cape  Eace,  and  Brazil.     Then  he  recounts  his  ex- 
periments with  terrellas  having  uneven  surfaces  to  represent  the  irregu- 
larities of  the  earth's  crust.     He   points  out  errors  arising  from   the 
fallacious  practice  of  setting  the  needle  obliquely  under  the  card.     He 
considers  in  separate  chapters  the  variations  in  Nova  Zembla,  in  the 
Pacific,  in  the  Mediterranean,  and  in  the  Eastern  ocean.      The  fifth 
book  is  on  the  dip.     Gilbert  seized  with  avidity  on  Norman's  discovery 
of  this  effect,  and  devised  an  improved  form  of  dipping-needle.     He 
experimented  on  the  dip  of  compass-needles  placed  at  different  points  over 
his  terrella,  and  evolved  a  theory  on  the  proportion  which  he  conceived 
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to  exist  between  the  latitude  and  the  dip.  Arguing  from  all  too 
imperfect  data,  be  proponnded  the  view  that  the  dip  was  the  same 
in  any  given  latitude ;  and  proposed  that  seamen  should  ascertain  their 
latitudes  by  simply  observing  the  dip.  He  was  aware  that  local  irregu- 
larities might  ocour,  as  they  do  in  the  deoliuation  ;  but  was  not  deterred 
by  this  knowledge  from  propounding  his  theory  with  much  oircumstaace 
and  considerable  geometrical  skill.  After  the  publication  of  his  book 
he  developed  the  theory  still  further,  and  gave  it  to  Blundevile  for 
publioation.  At  Gilbert's  suggestion  Briggs  of  Gresham  College  cal- 
culated out  a  table  of  dip  and  latitude.  It  was,  however,  soon  found 
that  the  facts  deviated  more  or  less  widely  from  the  theory.  Further 
observations  in  other  lands  showed  the  method  to  be  impracticable,  and 


Gilbert's  hope  to  give  to  the  mariner  a  magnetic  measure  of  latitude 
remained  uufulEUed.  Book  V.  closes  with  an  eloquent  passage  in  which 
Gilbert  afSrmed  the  neo-PIatouic  doctrine  of  the  animate  nature  of  the 
universe,  and  asserted  that  Thales  was  right  when  he  held  (as  Aristotle 
relates  in  the  De  Auima)  that  the  loadstone  was  animate,  being  part 
of  and  indeed  the  choice  offspring  of  its  animate  mother  the  Earth. 
Book  VI.,  as  already  mentioned,  is  devoted  to  Oopernican  ideas,  and 
contains  Gilbert's  one  contribution  to  the  science  of  astronomy,  in  his 
remark  that  the  fixed  stars  (previously  regarded  as  fixed  in  the  eighth 
of  the  ceelestial  spheres  at  one  common  diatauce  from  the  central  earth) 
were  in  reality  set  in  the  heavens  at  various  distances  from  the  Earth. 

From  this  brief  analysis  it  will  be  seen  that  Gilbert's  claims  to 
eminence  rest  not  upon  any  particular  discovery  or  invention,  but  upon 
his  having  hnilt  up  a  whole  experimental  magnetic  philosophy  on  a 
truly  scientific  basis,  in  place  of  the  vague  and  wild  speculations  which 
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had  previously  been  accepted.  By  his  magnificent  generalization  from 
the  email -scale  models  to  the  globe  itself,  supported  from  point  to 
point  by  experimental  researches,  he  created  the  science  of  terrestrial 
magnetism.  If  from  the  imperfection  of  the  data  at  his  disposal  he 
fell  into  sundry  errors  of  detail,  he  yet  founded  the  method  of  philoso- 
phizing by  which  those  errors  were  in  due  time  corrected.  And  if  for 
nothing  else  than  his  masterly  vindication  of  scientific  methods,  and  his 
rescue  of  the  subject  of  magnetism  from  the  pedantry  and  charlatanry 
into  which  in  the  preceding  ages  it  had  lapsed,  his  memory  must  be 
held  in  high  honour.  To  the  names  of  the  men  who  made  great  the 
age  of  Queen  Elizabeth,  who  added  lustre  to  the  England  over  which  she 
ruled,  and  made  it  famous  in  foreign  discovery,  in  sea-craft,  in  literature, 
in  poetry,  and  in  drama,  must  be  joined  that  of  the  man  who  equsdly 
added  lustre  in  science.  Doctor  William  Gilbert. 

Alas !  that  of  the  personality  of  so  great  a  man  so  little  should  be 
known.  A  brief  but  characteristic  biography  of  him  is  enshrined  by  old 
Fuller  in  his  *  Worthies.'  The  poet  Dryden  and  the  epigiammatist  Owen 
celebrated  him  in  still  briefer  verse.  His  portrait,  which  hung  for  nigh 
two  hundred  years  in  the  Schools'  Gallery  at  Oxford,  disappeared  a 
century  ago,  leaving  only  a  poor  engraving  to  perpetuate  his  scholarly 
countenance.  Doubtless  he  is  one  of  the  four  physicians  depicted,  by 
the  pencil  of  Camden  in  his  famous  cartoon  (now  in  the  British  Museum), 
as  walking  in  the  funeral  procession  of  Queen  Elizabeth.  Of  his  hand- 
writing not  a  vestige  was  known  until  about  five  years  ago,  when  a 
signature  was  unearthed  in  the  Becord  Office.  Subsequently  four  signa- 
tures were  found  in  the  books  of  St.  John's  College  ;  and  recently  there 
has  come  to  light  a  volume  of  Aristotle  bearing  Gilbert's  own  margi- 
nal notes.  His  will  lies  at  Somerset  House;  but  it  is  only  a  copy. 
Of  his  fine  collections  of  minerals  and  loadstones,  which  with  his  maps, 
books,  manuscripts,  and  correspondence  with  Sarpi  and  Sagredo  and 
others  he  bequeathed  to  the  College  of  Physicians,  nothing  remains : 
they  perished  in  the  great  fire  of  London. 

In  a  quiet  comer  of  the  old  city  of  Colchester  stands  the  quaint  old 
house  where  he  lived,  and  where,  according  to  local  tradition,  he  once 
received  the  Queen.  And  hard  by  it  is  the  Church  of  Holy  Trinity,  in 
which  a  mural  tablet  records  his  virtues  and  marks  his  last  resting- 
place.  But  his  true  monument  is  the  immortal  treatise  in  which  he  laid 
the  foundations  of  terrestrial  magnetbm  and  of  the  experimental  scienoe 
of  electricit}'. 


THE  EXHIBITION. 

A  collection  of  books,  maps,  instruments,  portraits  and  other  objects, 
illustrating  the  progress  of  geographical  scienoe  and  enterprbe  during 
Queen  Elizabeth's  reign,  was  on  view  at  the  old  University  building  on 
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the  evening  of  the  meeting,  uid  remained  open  to  inspeotion  dnriug  the 
remaiudeT  of  the  week,  being  viflited  by  lai^  nnmberBi  both  of  the 


Fellows  and  the  general  pablio.  The  oolleotionB  of  the  Sooiety  were  largely 
■npplemented  through  the  kindness  of  other  pablio  bodies  and  private 
owners,  who  showed  great  readiness  to  assist  by  the  temporary  loan  of 
objects  of  interest,  with  the  result  that  the  exhibition  was  thoroughly 
representative  of  the  geographioal  progress  of  the  time  in  ila  various 
branches.  The  activify  of  the  seamen  and  travellers  of  the  Elizabethan 
age  was  illustrated  both  by  the  original  narratives  of  the  actors  them- 
selves, including,  among  others,  Drake's  '  World  raioompassed '  (lent  by 
Mr.  S.  W.  Silver),  and  Hariot's  and  Smith's  aooonnts  of  Vi^nia ;  and  on 
the  other  band  by  the  famous  ooUeotions  of  Eden,  Hakluyt,  and  De 
Bry ;  while  the  '  First  Court  Book  of  the  East  India  Company,'  lent 
by  the  India  Office,  fittingly  recalled  the  early  days  of  British  Eastern 
trade.  The  great  advance  mode  during  the  reign  in  the  more  scientifio 
branches  of  geography,  especially  in  the  departments  of  navigation  and 
nautical  astronomy,  was  well  illoatrated  by  such  works  as  Blagrave'a 
' Mathematioal  Jewell'  (lent  by  the  Cambridge  TTniversity  Library); 
the  ' Mariner's  Uirror'  (lent  by  the  Admiralty);  Borne's  'Regiment  of 
the  Sea,'  and  Blundevile's  '  Exeroises.'    In  the  field  of  carb^praphy,  the 
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most  striking  exhibit  was  the  famous  Molllneuz  globe  of  1592,  lent  by 
the  HonoarableSocietj  of  the  Middle  Temple;  while  faosimiles  of  Baveral 
famous  mftps,  including  that  supposed  to  be  alladod  to  by  Shakespeare 
in '  Twelfth  Night,'  Hondins'  map  of  the  route  of  Brake  and  Cavendisli, 
and  Dudley's  of  Gui&na,  were  also  shown. 

The  contributions  made  by  Elizabethan  worthies  to  a  topographioal 
knowledge  of  our  own  country  were  well  brought  out  by  exhibite  of  fine 
copies  of  Saxton's  and  Speed's  atlases,  and  of  Camden's  '  Britannia,'  lent 
by  Mr.  Henry  Yates  Thompson  ;  by  the  original  (lent  by  the  Gnildball 
Library)  of  Balph  Agaa'  'Civitas  Londinum,'  showing  London  and 
adjaceat  parts  in  the  reign  of  Queen  Elizabeth;  and  by  reproductions  of 
other  bmouB  vlewB  and  plans. 

The  collection  of  instruments  was  especially  interesting  as  sbowizig 


the  comparatively  feeble  means  by  which  the  old  eeameu  guided  them- 
selves in  their  pei'ilous  navigationB,  attaining  results  which  are  really 
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feurpristDg  when  we  tbiok  of  tbe  insaffioieaoy  of  their  ontfit  jndged  b; 
modern  etiuidftrda.  Several  ex^mplee  of  aetrolabee  were  sbown,  ioolnd- 
ing  thftt  made  for  Sir  Franoia  Drake  before  his  first  expedition  to  the 
\Ve»t  iDdiefl,  and  dow  in  the  Mnsenm  of  the  Royal  Naval  College  at 
Greenwich;  and  another  found  in  the  island  of  Valenoia,  Ireland,  in 
1845,  and  supposed  to  have  belonged  to  one  of  the  shipg  of  tbe  Spanish 
Armada,  wrecked  near  the  spot.  Examples  of '  Davis'  Quadrant,'  though 
of  a  later  dat«  than  the  Elizabethan  period,  gave  a  good  idea  of  its 
prototype,  the  baok-staff  invented  by  Davis  as  an  improvement  on  tbe 
cross-Btaffd  previonsly  iu  use  for  taking  altitudes.  Lastly,  an  interest- 
ing collection  of  dials,  etc.,  lent  by  Mr.  Hax  Rosenheim,  included  a 
finely  ohaeed  set  of  mathematical  instruments  made  for  Queen  Elizabeth 
by  Bartbelemewe  Newsnm,  dock-maker  to  the  Queen. 

Tbe  exhibit  of  portraits  oonsisted  ohieOy  of  photographic  reproduc- 
tions, by  Mr.  John  Thomson,  of  old  paintings  and  eogravings.  They 
included  two  of  the  Queen  herself,  from  the  original  portrait  in  the 
possession  of  tbe  Duke  of  Bedford ;  and  copies  of  early  representations 
of  most  of  the  great  navigators  and  patrons  of  disoovery  of  tbe  age. 


uuaiirRiD'i  BOBOLooicii.  niiia,  isviyrcD 


Among  the  medals  and  seals,  those  which  attracted  most  attention  were 
the  Armada  medal,  stmok  by  the  Queen  to  commemorate  the  destrnctioa 
No.  VI.— JOSI,  1908.]  2  T 
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gf  the  Spanish  fleet  (lent  by  Dr.  Henry  Woodward),  and  the  original 
seals  of  ofSoe  of  Sir  Walter  Kaleigh  as  Governor  of  Virginia,  etc.  (lent 
by  Meaars.  Criohton  Bros.,  of  Old  Bond  Street).  The  ships  of  the  time 
were  well  exemplified  in  a  picture,  lent  by  the  Society  of  Antiquaries, 
showing  the  embarkation  of  Henry  VJII.  at  Dover  in  ISliO,  when  about 
to  meet  Francis  I.  of  France ;  while  another  interesting  memento  of  the 
period  was  a  photograph  of  the  chest  formerly  kept  at  (Jhatham  to  hold 
the  funds  for  disabled  seamen  started  by  Hawkins  and  Drake. 

Lastly,  a  brief  reference  must  be  made  to  the  interesting  collection 
of  books  and  other  objects  mainly  illnstritive  of  the  work  of  Gilbert, 
eshibiled  by  Frof.  HiWanus  P.  Thompson.  It  included  all  the  three 
early  editions  of  the  De  Magneto,  with  the  modern  roiirints  and  tranala- 
tiona,  as  well  as  various  other  early  works  on  magnetism  and  navigation, 
and  portraits  and  autographs  of  Queen  Elizabeth,  Drake,  and  Gilbert. 


The  PsEaiUKN-T :  Before  we  adjourn  to  Inspect  the  eiliUjilloD,  1  tliiok  Jou  will 
all  wish  to  paSB  a  vote  of  thanks  to  the  very  accomplislied  ElizabetbaoB  who  have 
addrEJsed  you  this  evening)  and  who  have  thrown  ao  much  light  on  the  character 
of  Sir  Walter  Raleigh,  on  the  important  discoveries  of  Sir  Francia  Drake,  and  on 
the  valuable  work  of  Dri  Oilberti  I  may  mention  that  the  eibibilion  will  be  kept 
open  until  the  S8th  inat.,  that  i«,  durbg  the  whole  of  the  preacat  week)  and  that 
It  will  remain  In  the  roomi  here  and  will  not  be  remored  to  the  Hap  Room  of  the 
Geographical  Boclety,  which  ia  not  large  enough  to  contain  it. 
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CHARNWOOD  FOREST:  A  BURIED  TRIASSIC  LANDSCAPE.^ 

By  W.  W.  WATTS,  M.A.,  M.So.,  F.R.G.S.,  Sec.  G.S.,  Assistant-Professor  of 
Geology  and  Physiography  at  Birmingham  University. 

Introduction. 

Charnwood  Forkst  is  situated  in  Leioestershire,  aboat  6  miles  north-west 
of  Leicester,  and  3  miles  south-west  of  Loughborough.  It  is  practically 
defined  by  a  curved  line  joining  the  following  Tillages  and  hamlets : 
Woodhouse  Eaves,  Cropston,Groby,  Markfield,  Bardon,  Whit  wick,  Thring- 
stone,  Sheepshed,  and  Nanpantan.  Although  once  famous  for  its  slates, 
its  chief  industry  now  consists  in  road-metal,  paving  setts,  and  artiGcial 
flagstones.  Some  of  the  land  is  agricultural,  but  most  of  it  is  devoted 
to  parks  and  private  residences,  partly  because  of  its  picturesque  relief, 
but  partly,  also,  because  the  soil  is  often  barren,  supporting  only  moor- 
land and  forest  growth,  and  so  can  be  better  given  over  to  hunting  and 
Hhooting.  The  land  is  also  utilized  for  the  purposes  of  water-supply, 
and  as  a  lung  for  the  towns  of  Loughborough  and  Leicester,  and,  sinco 
the  opening  of  the  Great  Central  Bailway,  by  Nottingham  and  other 
towns. 

Character  of  the  Landscapk. 

The  most  obvious  featiireof  its  landscape  is  the  sharpness  of  the  con- 
trasts that  it  presents.  While  much  of  the  lower  ground  is  flat  and 
monotonous,  with  a  good  soil,  fertile  and  oocupied  by  farms  and  gardens, 
the  hills  are  sharp  and  stony,  with  a  poor  soil  and  a  scanty  vege- 
tation ;  they  frequently  culminate  in  a  crag  or  ridge  with  abrupt  sides 
and  a  narrow  crest ;  indeed,  the  walls  of  the  crags,  although  of  no  great 
height,  are  sometimes  vertical  and  occasionally  even  overhanging. 
Fig.  1  shows  a  hill  with  several  crags,  separated  by  a  pastoral  flat  from 
a  second  craggy  hill,  from  which  the  view  was  taken  Again,  while 
most  of  the  valleys  have  soft  and  rounded  contours,  with  alluvial  flats 
and  marshes,  there  are  a  few  which  are  winding  and  gorge-like,  with 
flanks  of  steep  and  bare  rock,  and  with  the  streams  running  over  rocky 
beds.  Other  characteristic  features  of  the  landscape  will  be  pointed  out 
later  on. 

The  Two  Rock  Types. 

The  sharp  contrasts  above  alluded  to  at  once  suggest  to  the  geologist 
abrupt  contacts  of  two  very  different  classes  of  rock,  and  the  examina- 
tion of  the  numerous  sections  soon  proves  that  this  surmise  is  correct. 
The  bolder  scenery  is  found  to  be  based  on  hardened  and  ancient 
Chamian  rocks  of  pre-Cambrian  age,  principally  volcanic  in  origin  ; 
the  milder   landscape  is   based  on  the  Eeuper  Marl  of  the  Triassic 


*  Read  at  the  Royal  Geographical  Society,  Mnrcb  9, 1903.    Map,  p.  700. 
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System,  which  has  long  been  known  to  rest  unconformably  on  the  older 
rocks.  The  woods,  crags,  and  higher  grounds  in  Fig.  2  are  situated 
on  Charnian  rooks,  the  lower  ground  on  the  Eeuper  Marl. 

The  ancient  rocks  are  of  several  types,  but  the  dominant  one  is 
a  bedded  series  of  fine  and  coarser  volcanic  tuffs  interbanded  with 
coarse  agglomerates  and  breccias,  and  passing  up  into  conglomeratos 
and  slates  (see  Figs.  4,  5,  and  7).  These  rocks  are  folded  into  an  ellip- 
ticU  dome  the  long  axis  of  which  points  north-west  and  south-east,  but 
only  the  southern  half  of  this  structure  is  anywhere  exposed.  The 
rocks  are  cut  by  faults,  jointed,  and  cleaved,  and  there  have  been 
intruded  into  them  three  or  four  different  kinds  of  igneous  rocks,  in- 
cluding "  porphyroids,*'  syenites,  and  granites.  Sometimes  these  are  in 
smalldykes  or  bosses,  but  at  Peldar  and  High  Sharpley  (see  Fig.  8),  at 
Bradgate  Park,  Groby,  and  Markfield,  and  at  Mount  Sorrel  (see  Fig.  12), 
the  masses  are  of  considerable  size,  their  outcrops  measuring  from  half 
a  square  mile  to  nearly  a  square  mile  in  area.  It  is  these  igneous  rocks 
which  are  chiefly  quarried  for  road-metal. 

All  the  rocks  are  much  hardened  by  pressure,  silioification,  or  tho 
formation  of  epidote,  and  as  a  consequence  there  is  comparatively  little 
differential  weathering  or  denudation  along  stronger  or  weaker  kinds. 
On  the  whole  the  rocks  of  the  lowest  and  highest  divisions  are  relatively 
weaker,  while  the  middle  division  is  the  one  which  tends  to  stand  out 
in  a  broken  horseshoe  of  hills. 

The  newer  or  Triassic  rooks  belong  to  the  upper  or  Keuper  division 
of  that  formation.     Only  in  the  north  is  the  Keuper  Sandstone  visible ; 
if  it  occurs  further  south,  it  is  so  far  underground  that  it  has  uover  yet 
been  seen.     The  dominant  covering  rock  in  the  rest  of  the  area  is  the 
Keui)er  Marl  or  New  Ked  Marl — a  soft  red  clay  of  considerable  thickness 
(see  Fig.  3).     Its  basement  beds,  when  they  are  seen  to  rest  on  the 
ancient  rocks,  contain  a  small  thickness  of  breccia,  the  angular  blocks 
having  been   derived  from   the  Charnian   rocks  })eneath;    but  this  is 
rarely  of  any  thickness.     A  few  bands  of  greenish  sandstone,  locally 
called  **  skerry,"  occur  here  and  there,  generally  made  up  of  material 
broken  from  the  Charnian  rocks.     Fig.  3,  taken  at  Croft  Hill,  south- 
west of  Charnwood  Foresf ,  shows  the  relation  of  the  Keuper  Marl,  with 
its  green  bands,  to  the  Charnian  rocks  beneath,  and  it  also  shows  the 
basal  breccias  made  of  angular  fragments  denuded  from  the  underlying 
series. 

Unconformable  Relations  or  the  Rocks. 

Thus  a  county  in  which  the  landscape  reminds  une  of  patches  of 
Wales  planted  amongst  the  level  pastoral  country  of  the  Midlands  is 
proved  by  geological  examination  to  be  really  a  landscape  of  Welsh 
type  suhneryed  under  the  New  Ked  Marl,  the  dominant  rook  of  tho 
English  Midlands.  Further  examination  shows  that  the  cover  is  in 
many  places  a  thick  one,  and  that  the  ancient  rocks  are  for  the  most 


Fio.  2.     Bradgftte  Park  ;   Cragi  of  Chftmian  Rook  rising  from  flat 
Triassio  grouod. 


Fig.  3.     Crod  Quarri 
Taken  by  permiai 


:   Keupei  Marls  and  Breccias  resting  uaconformably 


F:o.  *.     The  Hanging  Rocks,  Beaumanor  Park  ;  looking  N.W. 
From  a  photograph  by  Mr.  F.  B.  Romley,  of  tht  Ttnon  Museum,  Eater. 
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part  60  deeply  buried  that  only  their  highest  points  protrude  through 
it.  It  has  already  been  pointed  out  that  the  protruding  parts  are  steep 
and  mountain-like  (see  Fig.  4).  Observations  in  the  visible  sections 
prove  that  these  steep  slopes  are  continued  under  the  cover,  and  this  is 
in  accord  with  the  experience  of  the  quarry-owners  in  their  attempts 
to  obtain  rock  beyond  the  limits  of  the  actual  outcrop.  It  is  speedily 
found  that  the  amount  of  waste  cover  (New  Bed  Marl)  to  be  removed 
renders  it  too  expensive  to  attempt  to  win  the  rock  far  from  its  visible 
outcrop.  Records  of  well-sections  collected  by  Mr.  Fox-Strangways 
give  further  proof,  for  wells  have  been  sunk  a  few  yards  away  from 
the  visible  outcrop  of  the  ancient  rock  without  reaching  that  rock  at 
a  depth  of  many  feet. 

Thus  the  New  Bed  Marl  is  actually  covering  a  mountain  system  of 
which  the  summits  alone  are  visible,  while  the  flanks  and  intervening 
valleys  are  for  the  most  part  buried  and  filled  up  with  the  newer 
formation.  Areas  like  the  granite  knobs  of  Mount  Sorrel,  the  copse- 
clad  crags  of  Bradgate  Park  (see  Fig.  2),  or  the  isolated  rocks  in  the 
centre  of  the  Forest  about  the  headwaters  of  the  Blackbrook,  give 
examples  of  innumerable  summits,  from  a  tenth  of  a  square  mile  to  a 
hundred  square  yards  and  less  in  area,  standing  forth  like  islands  from 
a  sea  of  Marl.  The  more  important  lidge  of  Bardon  Hill,  the  highest 
summit  in  the  Forest,  is  closely  cloaked  with  the  Bed  Marl,  which 
rises  over  800  feet  on  its  flanks.  And  the  three  much  greater  masses, 
the  first  extending  from  Peldar  Tor  to  Grace  Dieu,  the  second  includ- 
ing the  Outwoods,  Beacon  Hill,  and  Broombriggs,  and  the  third  the 
central  massif  round  Bensoliffe,  while  flanked  with  ^Marl  to  varying 
heights,  push  out  many  summits,  shoulders,  and  buttresses,  as  well  as 
the  flanks  which  intervene,  through  the  cloak. 

Amongst  the  best  localities  for  studying  the  actual  unconformable 
relations  of  the  cover  to  the  ancient  floor  may  be  mentioned  the 
following:  Bardon  Hill,  Newhurst  Quarry,  Groby,  Sheet  Hedges,  the 
quarries  about  the  Brand  and  Swithland  (see  Fig.  6),  and  the  district 
of  Woodhouse  Eaves  (see  Fig.  6). 

Of  the  summits  pushing  out  from  what  the  map  shows  to  be  a  plain 
of  Trias  around  them,  Shortoliffe,  Longoliffe  Plantation,  Collier  Hill, 
Cat  Hill,  Spring  Hill,  and  those  about  Buck  Hill,  are  perhaps  the  most 
striking  for  the  actual  steepness  of  their  slopes,  the  boldness  of  their 
outline,  and  their  unexpectedness  when  met  with  in  the  middle  of  the 
woods  which  have  been  preserved  or  planted  round  the  majority  of 
them.  They  are  veritable  peaks  and  aretes,  with  one  and  sometimes 
two  very  steep  sides,  and  often  with  an  abrupt  en*!.  The  isolated  crags 
of  Beacon  Hill  and  Broombriggs  (see  Figs.  1  and  4),  and  those  of  the 
Hanging  Bocks  grounds  in  Beaumanor  Park  (see  Figs.  1  and  4),  those 
of  Warren  Hill  and  about  Whitwick,  are  more  easily  seen  and  less 
closely  mantled  in  Trias,  so  that  they  rest  on  their  own  moorland  bases, 
which  again  in  turn  rise  out  of  the  Trias  of  the  lower  grounds. 
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Topography  under  the  Trias. 

At  the  southern  slate  quarry  at  the  Hanging  Bocks  (Woodhonse 
Eaves)  the  abrupt  drop  of  the  ancient  rock  down  to  and  under  the  Trias 
is  well  seen,  and  there  is  exposed  in  the  quarry  a  small  valley  cut  in  the 
Charnian  rook,  and  so  filled  up  with  Trias  that  there  is  no  trace  of  it 
to  be  seen  in  the  contour  of  the  ground  above  (see  Fig.  6).*  Here  there 
is  also  a  small  quantity  of  breccia  at  the  junction  of  the  two  rocks. 

A  small  abandoned  and  water-filled  slate  quarry  just  south  of  bench- 
mark 324,  on  the  road  from  Swithland  to  Boecliffe  Hall,  shows  a  section 
of  a  similar  valley  at  each  end  of  the  quarry,  filled  with  New  Bed  Marl. 
The  steepness,  depth,  and  direction  of  that  valley  are  here  clearly  shown 
(Fig,  6).  Traces  of  other  buried  valleys  occur  in  the  grounds  of  the 
Brand  and  elsewhere  about  Swithland,  while  there  are  others  on  Bard  on 
Hill,  and  doubtless  many  more  could  be  found  in  section  if  looked  for. 

Thus  the  study  of  sections  actually  reveals  something  of  the  character 
of  the  ancient  topography  underneath  the  Trias  mantle,  and  shows 
that  it  is  in  no  way  different  from  that  part  which  to-day  protrudes 
above  it. 

It  IS  quite  evident  that  denudation,  acting  on  two  rocks  of  such 
wholly  different  hardness  as  the  strong  Charnian  horns  tones,  slates, 
and  Igneous  rocks,  and  the  weak  Trias  Marl,  will,  so  to  speak,  melt  the 
latter  rapidly  away  and  leave  the  former  comparatively  untouched,  at 
any  rate  for  a  considerable  time.  Now,  many  of  the  knobs  of  ancient 
rock  are  very  tiny,  only  a  few  square  yards  in  area,  and  they  can  only 
have  been  exposed  for  a  very  short  time ;  indeed,  some  were  actually 
entirely  covered  with  Trias  until  exposed  by  quarrying.  The  latter 
must,  of  course,  still  have  the  shapes  given  them  before  they  were  buried 
up,  while  there  can  be  no  question  that  the  same  is  almost  wholly  true 
of  the  tiny  patches  exposed  during  the  last  few  centuries  of  ablation. 
Now,  although  the  breccia  at  the  base  of  the  Marl  bears  witness  to  the 
denudation  of  the  rocks  in  Triassic  times,  these  small  patches  show 
hardly  any  signs  of  recent  denudation,  except  just  a  little  frost  action, 
and  little,  if  any,  of  their  dihria  extends  on  the  surface  of  the  ground 
beyond  their  contact  with  the  Marl.  The  rocks  are  insoluble,  intensely 
hard,  and  throw  off  the  water  quickly  from  their  steep  slopes  on  to  the 
surrounding  Trias ;  hence  they  suffer  little,  and  the  denudation  is  there- 
fore concentrated  on  the  Marl,  particularly  along  its  contact  with  the 
older  rock.  Thus  the  patches  gradually  grow  in  area  and  height  by 
the  ablation  of  the  surrounding  Marl. 

To  a  great  extent,  this  is  also  true  of  such  of  the  larger  patches  as 
have  been  wholly  buried.  The  actual  amount  of  denudation  they  have 
suffered  since  the  Trias  was  removed  from  them  is  very  small  indeed. 


♦  Bonnoy,  *  The  Story  of  our  Planet,'  p.  418. 


Fio.  6.     Slate  Quarry  near  the  Brand,  near  Siritblaad.     Gbamiai 

be  Men  to  tba  left  and  rising  above  the  water  to  tbe  right.     The 
vegetation  betireen  coven  the  TrinB  Marl,  filling  an  old  TkUey. 
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They  show  no  signs  of  ^laciation,  and  their  peaked  and  jagged  charac- 
ter, though  doubtless  slightly  accentuated  since  they  were  uncovered, 
would  seem  to  be  that  which  they  possessed  when  originally  covered  up 
by  the  New  Red  Marl  (see  Fig.  7). 

A  Tbiassic  Landscape. 

If  this  is  a  correct  interpretation  of  the  evidence  jielded  by  the 
character  of  the  unconformity  where  seen  in  quarries  and  mapped  upon 
the  ground,  the  landscape  presented  by  those  parts  of  fharnwood  Forest 
which  are  made  of  the  ancient  rocks  had  its  present  character  in 
Triassic  times.  It  is,  indeed,  a  Triassic  landscape  which  is  now  being 
uncovered  again  or  *' developed"  for  our  inspection,  and  we  are  at 
liberty  to  use  it  to  picture  to  our  minds  the  appearance  of  this  part 
of  England  in  Triassic  times  (see]  Fig.  8).  And  we  are  further  at 
liberty  to  follow  the  idea  out  to  its  logical  conclusions. 

History  of  the  Landscape. 

The  Trias  was  a  period  of  desert,  salt  lake,  and  intra-continental 
conditions,  and  we  may  think  of  Charnwood  as  being,  at  that  date,  like 
the  mountains  in  the  neighbourhood  of  the  Great  Salt  Lake  desert, 
which  now  lie  partly  buried  up  under  the  sediments  of  the  ancient 
Lake  Bonneville.*  The  presence  of  the  Keuper  Sandstone  over  part  of 
the  Charnwood  area  and  its  absence  in  other  parts  seem  to  show  that, 
though  almost,  if  not  quite,  buried  under  the  Ecu  per  Marl,  many  of  its 
mountains  and  ridges  stood  out  of  the  desert  in  which  the  preceding 
Keuper  Sandstone  was  laid  down. 

Lower  Trias  and  Permian  rocks  are  absent  from  the  area ;  but  the 
neighbouring  Permian  Breccias  of  Leicestershire  have  been  shown  by 
Mr.  Horace  Brown  t  to  contain  fragments  such  as  might  have  been 
weathered  off  the  Charnwood  mountains  in  Permian  times. 

The  Coal-measures  flank  the  west  of  the  Forest,  and  rest  directly 
and  unconformably  on  the  Charnian  rocks ;  and  the  small  patches  of 
the  earlier  Carboniferous  Limestone  at  Breedon  and  Grace  Dieu,  with 
their  dolomitic  character,  seem  to  prove  that,  though  the  higher  peaks 
emerged  at  this  date,  the  lower  flanks  of  the  range  were  encroached 
upon  by  the  sea.  Indeed,  the  Charnwood  mountains  would  appear  to  be 
the  north-easterly  extension  of  the  well-known  land-barrier  or  barriers 
which  extended  across  the  Midlands  from  Wales  in  early  Carboniferous 
times,  and  were  not  even  completely  submerged  in  late  CarloDiferous 
times. 

As  the  bases  of  the  mountains,  at  any  rate,  were  being  submerged  in 
rarboniferous  times,  the  date  of  their  actual  structure  and  emergence 


♦  Gilbert,  Second  Annual  Bep,  Amer.  Qeol  Survey,  p.  169. 
t  Quart.  Jour.  Geol.  /Soc,  xlv.,  1889,  p.  1. 
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AS  mountains  must  go  back  to  earlier  times.  How  far  back  we  cannot 
say,  but  the  next  earlier  period,  that  of  the  Old  Bed  Sandstone  Period, 
was  a  time  when  much  of  Britain  was  lofty  land  interspersed  with 
broad  lakes.  As  no  Old  Bed  Sandstone  or  Silurian  rock  is  known 
nearer  than  South  Staffordshire,  and  no  visible  Cambrian  nearer  than 
Nuneaton,  it  is  not  possible  to  deal  with  the  Charnwood  area  at  these 
periods. 

This,  however,  we  do  know.  The  ancient  rocks  are  of  pre- 
Cambrian  date.  The  first  earth-movements  to  which  they  were  subjected 
are  amongst  the  earliest  of  which  we  have  any  knowledge  in  Britain  ; 
they  have  movement-structures  which  make  the  Cambrian  rocks  of 
Nuneaton  look  young  beside  them.  We  cannot  possibly  suppose  that 
they  were  elevated  into  a  mountain  range  later  than  the  post-Cambrian 
period,  and  they  may  very  well  have  had  their  structures  impressed 
upon  them  much  earlier  than  that.  It  is  by  virtue  of  these  structures 
that  they  constitute  a  mountain  range.  We  may  therefore,  without 
prejudicing  our  right  to  go  back,  should  newer  discoveries  warrant  it, 
to  still  earlier  dates,  confidently  state  that  at  whatever  period  the  moun- 
tains were  actually  formed,  they  must  have  stood  high  above  the  land  as 
a  great  range  in  Old  Bed  Sandstone  times,  and  that  they  could  have 
received  much  of  the  earth-scalpture  which  shaped  their  details  at  that 
period. 

Explanation  of  Characteristic  Features. 

Amongst  the  characteristics  of  the  sculpture  there  are  two  note- 
worthy features.  In  the  first  place,  there  are  no  escarpments  and  very 
little  differential  denudation ;  indeed,  nearly  all  the  exposed  ridges  are 
plagiocUnal,  and  at  Collier  Hill,  Beacon  Hill,  Broombriggs  and  elsewhere 
not  only  are  the  rocks  seen  to  strike  obliquely  across  the  ridges  as  a 
whole,  but  even  the  smaller  crags  are  plagioclinal  too  (see  Fig.  9),  One 
or  two  features — Ives  Head,  for  example — look  so  much  like  escarp- 
ments that  they  might  be  photographed  as  such,  but  an  examination  on 
the  spot  shows  that  they  have  no  escarpment  structure.  This  seems  to 
indicate  that  at  the  period  of  sculpture  the  rocks  had  been  so  hardened 
that  they  were  all  about  equally  strong  and  they  all  resisted  equally. 
They  were  also  cleaved  and  jointed,  and  the  planes  of  these  structures, 
together  with  the  marked  bedding  surfaces,  gave  the  guiding  directions 
to  denuding  forces.  Such  sculpture  might  very  well  have  been  effected 
under  Old  Bed  Sandstone  conditions,  when  the  mass  was  cut  up  by 
rapid  streams  into  fiord-like  valleys  separated  by  ever-sharpening  ridges 
and  arStes. 

In  the  second  place,  ridges  are  often  cut  off  without  any  apparent 
reason,  rather  after  the  manner  of  the  sea  with  capes  and  headlands 
than  of  transveree  streams  (see  Figs.  1  and  4)  ;  hence  it  is  possible 
that,  after  subaerial  sculpture  in  Old  Red  Sandstone  times,  there  may 


F».  9.    Summit  ot  Bioombitgga.    k.  f'\ft^0Q&D>^  -Aft^^. 
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have  been  marine  erosion  of  the  ridges  into  islands  in  the  Carboniferous 
sea,  evidence  for  the  enoroaohment  of  which  has  already  been  given. 

Next  came  the  probable  re-elevation  of  Permian  times  and  the 
weathering  which  contributed  to  the  distant  Permian  Breccias,  and  then 
the  desert  and  '*  Lake  Bonneville,"  conditions  of  the  Trias,  the  deposits 
at  first  only  reaching  the  lower  roots  of  the  range,  but  gradually 
encroaching  higher  and  higher  as  the  lake  deepened  or  the  desert  sands 
thickened  in  the  fashion  described  by  Captain  McMahon  in  Baluchistan.* 
Further  reference  to  this  phase  is  reserved  for  the  conclusion  of  this 
paper. 

The  general  character  of  landscape  blocked  out  in  Old  Bed  Sandstone 
times  and  modified  in  the  Carboniferous  Period  was  retained  and 
accentuated  by  the  Triassio  weathering  while  the  lower  flanks  were 
being  covered ;  and  finally,  at  the  end  of  the  Triassio  Period,  the  rapid 
deposit  of  the  Marl,  whether  from  water  or  air  cannot  yet  be  satisfac- 
torily determined,  buried  up  many,  if  not  all,  the  summits  of  the  area, 
and  laid  them  up  with  all  Iheir  latest  characters  in  lavender,  as  it  were, 
to  be  gently  unwrapped  and  reverently  studied  in  modern  times. 

Whether  or  no  the  Triassio  covering  was  complete  up  to  the  highest 
summits,  the  writer  has  not  been  able  to  determine  from  observations 
yet  made.  The  fact  that  no  streams  cross  the  Forest,  but  that  all  of 
them  rise  within  it,  and  mostly  about  the  central  and  highest  parts,  is 
in  favour  of  the  view  that  certain  of  the  knobs  are  "  monadnocks," 
which  have  always  remained  undestroyed  and  uncovered.  It  might  be 
argued  that  a  similar  result  would  be  likely  to  follow  from  the  general 
ablation  of  the  country.  Certain  characters  of  the  modem  streams  are, 
however,  against  this  view,  as  will  be  seen  later. 

The  area  may  be  regarded  as  closed,  and  covered  up  completely 
during  the  Jurassic  and  Cretaceous  times.  Of  its  condition  in  Tertiary 
times  we  have  no  evidence.  Whether  originally  covered  completely  or 
not,  it  is  quite  certain  that  some  parts  of  the  ancient  rocks  were  open 
in  the  Glacial  Epoch,  for  blocks  of  Mount  Sorrel  granite  and  other 
Cham  wood  rocks  occur  as  boulders  in  the  neighbouring  districts,  and 
boulder-clays  nestle  against  the  granite  itself  in  many  parts  of  the 
Mount  Sorrel  area.  But  while  this  is  undoubtedly  trae  of  the  outer 
and  higher  summits,  the  writer  inclines  to  the  belief  that  much  of  the 
ablation  which  laid  bare  the  summits  of  second  and  third  importance 
did  not  reach  them  till  after  the  Glacial  period. 

Redevelopment  and  Superposed  Drainage. 

The  general  character  of  the  geological  map  of  the  country,  and 
particularly  the  old  edition  of  the  Survey  geological  map,  which 
allowed  a  larger  area  to  the  ancient  rocks  and  a  smaller  one  to  the 


*  Quart.  Jour.  Geol  8oc.,  liii.,  1897,  p.  289. 


630  CHARNWOOD  FOREST:   A  BURIED  TRIASSIC  LANDSCAPE. 

Trias  than  has  been  proved  by  Mr.  Fox-Strangways  to  be  actually  the 
case,  shows  that  the  Trias  fills  fiords  which  run  in  the  direction  of 
the  structure  of  the  country,  generally  in  a  north-west  and  south-east 
direction.     The  following  may  be  mentioned  as  important  and  obvious  : 
the  Upper  Blackbrook  fiord,  the  Shortcliffe  fiord,  the  Alderman's  Haw 
fiord,  the  Ling  Dale  fiord,  and  the  Ulversoroft  fiord.     The  scenery  of 
these  fiords  is  very  striking,  particularly  as  they  are  traversed  by  some 
of  the  more  important  longitudinal  roads  of  the  district.    They  are  also 
generally  occupied  by  streams  during  part  of  their  course.     This,  of 
course,  is  only  natural.     For  the  reasons  already  given,  after  ablation 
had  exposed  any  of  the  ancient  rock,  water  would  tend  to  flow  along 
the  junotion  of  the  ancient  rock  and  the  Trias,  and  to  erode  its  coarse 
along  that  junction.     Little  by  little  the  Trias  area  would  be  lowered, 
and  the  tendency  would  be  to  gradually  empty  the  Marl  out  of  the  old 
fiords,  and  to  dissect  out  the  fossil  landscape.    In  the  centre  of  the 
district,  where  the  old  summits  stood  high  and  the  Trias  mantle  was 
thin,  this  would  obviously  occur,  but  the  streams  would  then  pass  out- 
ward to  the  flanks,  where,  however,  the  Trias  was  increasingly  thicker. 
Here  there  would  be  nothing  to  guide  the  streams.    If  they  began  to 
wander  at  all  and  incised  their  courses  deeply  in  the  Marl,  there  would 
necessarily  be  many  places  where  they  would  depart  from  the  ancient 
topography,  and  they  might  come  upon  buried  masses  or  ridges  of  ancient 
rock,  which  they  would  be  then  compelled  to  deal  with.     In  the  former 
case  the  mass  would  be  skirted  and  "developed"  by  the  stream,  as 
Shortclifle  has  been  picked  out  in  the  course  of  the  Shortclifle  brook,  or 
the  Rock  Villa  crags  developed  by  the  Upper  Blackbrook.    In  the  latter 
case  the  ridge  must  be  cut  through,  and  a  gorge  would  necessarily  be 
carved  out  by  the  stream  which  had  "  lost  its  way."     There  is  hardly  a 
stream  in  the  Forest  which  does  not  do  this,  and  the  consequence  is 
that,  while  it  is  cutting  its  transverse  gorge,  the  slack  stream  behind  it, 
having  reached  a  temporary  base-level,  has  never  been  able  to  empty 
the  old  fiord  of  its  contents  of  Trias  Marl.     The  following  examples  of 
transverse  gorges,  cut  as  escapes  at  the  side  of  partly  emptied  fiords, 
will  be  noticed  on  consulting  the  map : — the  Ingleberry  gorge  on  the 
Shortclifi'e  Brook ;  tlie  Whittle  Hill  and  Forest  Gate  gorge  on  the  Wood 
Brook  (Alderman's  Haw  fiord)  ;  the  Brand  gorge  at  the  foot  of  the  Ling 
Dale  fiord  (see  Fig.  10)  ;  the  very  striking  Bradgate^Park  gorge  at^  the 
foot  of  the  Ulverscroft  fiord;  and  the  Grace  Dieu  gorge,  cut  by  a  brook 
which  rises  in  the  hollow  north  of  Bardon  Hill,  escapes  from  the  Forest 
for  a   time,  skirts  it  through  Whitwick  and  Thringstone,  and  then 
doubles  back  through  Grace  Dieu  Woods  in  a  picturesque  little  valley. 

The  marked  exception  is  the  Middle  Blackbrook,  the  course  of  which, 
being  mainly  north-westward  and  northward,  has  not  so  far  encoun- 
tered any  ridge  of  buried  Charnian  rocks.  In  consequence  of  this,  it 
maintains  throughout  a  considerable  fall,  and  has  scooped  the  Trias  right 
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FlQ.  10.     Cuckoo  Hill,  the  Brand,  near  Swit,hland.    A  transvarse  gorge  cu 
stcaam  escaping  from  the  side  of  a  partly  emptied  Trtassic  fiord. 


.  11.     Blaclibroolt.     An  emptied  Triftusiq  fiord. 
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out  of  the  fiord  in  the  middle  part  of  its  course,  and  exposed  to  our  view 
a  valley  unique  in  the  Forest — steep  sided,  winding,  rock  bound,  and 
extremely  beautiful  (see  Fig.  11).  Although  the  modern  stream  must 
have  unquestionably  deepened  and  somewhat  altered  the  outline  of  the 
old  rocks  in  this  valley  when  it  did  meet  with  them,  there  can  be  little 
doubt  that  the  main  outlines  and  character  date,  like  the  rest  of  the 
landscape,  to  pre-Tr lassie  times.  And  it  is  interesting  to  observe  that 
the  Blackbrook  valleiy,  in  its  outline  and  character,  recalls  rather  strik- 
ingly the  deep-cut  "gutters"  and  •'batches"  as  they  are  called,  in 
the  Shropshire  Longmynd,  where  the  rocks  are  of  similar  character  and 
presumably  of  about  the  same  age  as  those  of  Chamwood. 

Relief  in  Tbiassic  Times. 

The  interest  aroused  by  these  topographic  questions  in  the  writer's 
miud  suggested  the  possibility  of  constructing  a  map  of  the  outline  of 
Charnwood  Forest  as  it  existed  in  Trias  times.  The  outlines  of  the 
Trias  were  therefore  inserted  on  the  contoured  1-inch  map  of  the  Forest, 
and  new  contours  were  drawn  to  express  the  heights  at  which  the  Trias 
had  been  mapped  in  contact  with  the  ancient  rocks.  Unfortunately,  the 
information  failed  where  it  was  most  needed — where  the  Trias  became 
thick  and  the  ancient  rocks  were  deepest  underground ;  but  some  im- 
portant points  came  out  clearly.  The  ancient  rocks  were  found  to  show 
at  the  surface  at  three  classes  of  places;  (1)  the  hilltops,  where  the 
general  ablation  had  melted  away  the  Trias  so  as  to  expose  the  highest 
points  of  the  old  Charnian  range ;  (2)  where  the  superposed  streams, 
following  the  old  fiords,  had  cut  down  sufficiently  deeply  to  "  develop  " 
the  ancient  Triassic  topography ;  and  (3)  where  the  superposed  drainage 
had  "  lost  its  way,"  and,  after  traversing  an  old  fiord  for  some  distance, 
had  turned  aside  and  cut  across  ridges  formerly  buried  under  the  Trias. 

This  map,  confessedly  an  imperfect  first  effort,  is  given  as  an 
attempt  to  delineate  roughly  the  general  outline  of  the  country  in 
Triassic  times.  It  shows,  as  might  be  expected,  that  the  Triassic 
topography  is  for  the  most  part  on  the  same  lines  as  the  existing 
topography,  but  more  pronounced ;  the*  hills  steeper,  the  valleys  deeper, 
and  the  general  plan,  on  the  whole,  rather  simpler.  But  it  also  shows 
that,  so  far  as  they  can  be  followed,  the  outlets  of  the  old  fiords  depart 
very  considerably  in  many  cases  from  their  present  outlets;  and 
it  also  indicates  that  as  erosion  proceeds,  not  only  most,  but  all,  of  the 
streams  will  probably  realize  that  in  attempting  the  dissection  of 
the  old  topography,  they  have  often,  like  an  inexperienced  surgeon, 
chosen  to  cut  in  directions  which  will  give  them  a  great  deal  of  trouble 
because  they  are  not  consistent  with  the  underlying  anatomy. 

It  may  be  pointed  out  here  that  this  want  of  exact  adjustment  in 
the  8U|>erposed  streams  may  be  used  as  an  argument  that  the  very 
highest  summits  of  Charnwood  have  always  remained  above  the  Trias, 
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or  else  the  adjnBtment  of  the  heads  of  the  Btream-sjBtem  to  the  highrat 
Chamian  Bummits  would  not  be  likely  to  have  ooenrred. 

Wind  Erosion. 

It  may  well  be  expected  that  a  landaoape  which  dates  back  to 
Triaasic  times,  and  which  ought  to  have  received  the  finiahiog  tenches 
of  its  sculpture  at  that  date,  should  bear  some  hall-mark.  It  has  been 
the  good  fortune  of  the  writer  to  find  this,  but  as  the  discovery  has 
been  notified  elsewhere,*  and  vrill  be  more  fully  described  at  a  later 
date,  a  short  reference  to  it  must  for  the  present  suffice. 

It  has  been  long  known  that  the  granite  of  Mount  Sorrel,  when  ''  un- 
bared"  for  quarrying,  frequently  shows  a  rounded,  smoothed,  and 
terraced  surface.  As  this  surface  was  first  discovered  and  photographed 
in  contact  with  Boulder-clay,  it  was  not  unnaturally  attributed  to 
glaoiation.  Quite  recent  excavation  at  Mount  Sorrel  (see  Fig.  12), 
Hawcliffe  and  Nunckley  Hill  have,  however,  exhibited  the  surfkoe  in 
contact  with  New  Bed  Marl,  the  basement  layers  of  which  were  made  of 
fragments  of  disintegrated  but  undecomposed  granite.  Knobs,  project- 
ing upwards  in  a  way  which  would  be  impossible  under  ice,  have  been 
found  by  Mr.  Teall ;  while  the  Ecction  at  Nunckley  Hill  showed  that 
the  ice  which  deposited  the  Boulder-clay  there  had  been  unable  to  scrape 
away  a  thin  skin  of  New  Bed  Marl  which  remained  between  the 
terraced  granite  and  the  boulder  clay. 

The  terracing  and  smoothing  might  perhaps  be  explained  by  wave- 
action,  but  the  fact  that  the  granite  surface  is  perfectly  fresh  and  un- 
decomposed is  in  favour  of  the  existence  of  a  dry  climate  while  the 
covering  Marl  was  being  deposited.  Further,  in  the  immediate  neigh- 
bourhood of  one  of  the  most  characteristic  junctions  of  granite  and 
marl  there  were  found  first  one  and  then  several  examples  of  highly 
polished  granite,  not  in  situ,  but  obviously  derived  from  about  that  spot, 
with  the  peculiar  irregular  and  glazed  surface  which  is  only  known 
as  the  product  of  wind  and  sand  erosion.  These  specimens  have  been 
shown  to  those  familiar  with  desert- wind  erosion,  and  they  have  un- 
hesitatingly stated  their  belief  that  wind  charged  with  sand  must  have 
been  the  agent  operating  on  these  specimens  of  granite.! 

It  seems,  therefore,  legitimate  to  conclude  that  the  Mount  Soirel 
granite  was  exposed  to  the  sand-blast  of  wind-erosion  in  the  earlier 
Triassic  times,  and  that  it  acquired  its  characteristic  smoothness  and 
polish,  and  perhaps  its  rounding  and  terracing,  as  the  result  of  wind- 
erosion  in  the  Triassic  deserts,  before  it  was  finally  buried  and  sealed 
up  under  the  New  Bed  Marl. 


*  Report  of  British  Association,  1880,  p.  748;  and  Proc.  Geol.  Assoc.,  vol.  xvii.,  1902, 
p.  37:r 

t  See  also  La  Touohe,  Mem.  Geol.  Surrey  of  India,  vol.  xxxv.  pt.  i.  p.  9  and  pi.  i. ; 
and  Bonney  »S:  Hill,  Quart,  Jour.  iiei>l.  Surv..  xxxiv.,  1878,  p.  2:i0. 
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Conclusion. 

The  writer  would  like  to  point  out  that,  although  the  conolusions 
brought  out  by  this  paper  are  essentially  of  a  geographical  character, 
the  whole  of  the  observations  and  the  methods  of  dra¥ring  conclusions 
from  them  are  the  outcome  of  geological  work  and  the  geological 
method.  This  paper  is  an  illustration  of  the  mutual  obligation  of  the 
two  sciences  to  each  other. 

The  relations  of  the  Oharnian  and  Triassic  rocks  in  the  forest  have 
been  known  to  geologists  since  the  work  of  Sedgwick  and  Jukes.  They 
were  mapped  on  the  old  edition  of  the  map  of  the  Geological  Survey, 
and  referred  to  by  Bonney  and  Hill  in  a  series  of  papers  to  the  Geologi- 
cal Society  and  elsewhere. 

The  outlines  of  the  areas  of  ancient  rock  defined  in  the  maps  is  the 
work  of  C.  Fox-Strangwajs,  Esq.,  f.g.s.,  executed  for  the  revised  map 
of  the  Geological  Survey.  The  conclusions  of  the  author  are  largely 
the  outcome  of  observations  made  during  the  study  of  the  Ancient 
Eocksof  the  Forest,  also  carried  out  for  II.M.  Geological  Survey,  though 
some  of  the  observations,  and  a  good  many  of  the  inductions,  are  the 
result  of  work  executed  since  he  ceased  to  be  a  member  of  the  Survey 
staff.  The  geological  information  on  the  two  maps  which  accompany  the 
paper  are  presented  here  with  the  permission  of  J.  J.  H.  Teall,  Esq., 
the  Director  of  the  Geological  Survey.  Of  the  photographs  reproduced, 
the  majority  are  from  negatives  taken  by  the  author,  but  No.'  3  is  the 
work  of  Messrs.  J.  Burton  &  Sons,  of  Leicester ;  4,  of  Mr.  J.  E.  Rowley, 
of  the  Exeter  museum  ;  7,  of  Mr.  W.  Jerome  Harrison  ;  8,  of  Mr.  P.  H. 
Levi;  and  12,  of  Mr.  P.  W.  M.  Wright.  The  block  from  which  the 
last  is  printed  has  been  kindly  lent  by  Dr.  IT.  Meadows,  of  Leicester. 


Before  the  reading  of  the  paper,  the  President  said  :  1  think  we  sball  all  agree 
tbat  there  is  as  much  that  is  interesting  to  geographers  in  our  own  island  as  there 
is  in  any  other  pirt  of  the  world  between  England  and  the  Antipodes,  and  there- 
fore 1  believe  that  I  can  promise  you  an  extremely  interesting  paper  from  Prof. 
Watts  this  evening.    I  now  ask  Prof.  Watts  to  read  his  paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place  : — 
Prof.  Bonney  :  Geologists  are  supposed  to  be  about  the  most  quarrelsome  of 
people,  so  I  suppose  I  have  been  called  upon  in  order  that  1  might  fall  foul  of  Prof. 
Watts's  paper.  But  in  regard  to  that  there  are  two  difficulties — one,  tbat  although 
my  friend,  Mr.  Hill,  and  1  were  working  at  tbat  region  so  long  ago  as  the  later  sixties 
and  the  earlier  seventies,  when  1  suppose  Prof.  Watts  bad  not  yet  left  school,  and 
that  very  fact  brought  him  up  to  Cambridge  and  enabled  us  to  enter  into  such  very 
])leasaDt  relations  there  as  teacher  and  pupil,  I  always  find  myself  with  an  un- 
conquerable prejudice  in  favour  of  everything  he  does  and  says ;  and  tbe  other 
is  that  I  really  bave  no  objection  to  make.  When  we  were  at  work  in  this  region 
we  directed  our  attention  chiefly  to  the  nature  of  tbe  Cbarnwood  rocks  themselves, 
and  only  incidentally  noticed  their  superficial  features.  But  in  my  old  note-books 
1  bave  sketches  of  these  very  valleys  which  bave  been  shown  to  you  on  tbe  screen 
to-night,  and  I  can  remember  in  one  place  where,  in  an  exceedingly  pretty  glen, 
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there  were  fragments  of  the  old  Keuper  marl  still  sticking  to  the  Charawood  rocks 
which  Prof.  Watts  has  described  to  you  to-night.    We  dwelt  lightly  upon  it  then, 
because  we  were  not  at  that  time  directly  concerned  with  it.    Toa  have  exactly 
the  same  thing  in  a  district  to  the  south  and  south-west,  and  I  naay  quote  one 
io stance  from  that  to  show  you  how  curiously  concealed  some  of  these  buried 
hilltops  are.    There  is  a  quarry  worked  between  Narborough  and  Qroft  Hill,  which 
was  concealed  until  a  very  few  years  ago,  and  certainly,  from  all  I  could  ascertain, 
in  some  parts  could  not  have  been  more  than  3  or  4  feet  underground.     But  judge 
of  my  astonishment  at  my  last  visit  to  find  that  they  had  opened  new  quarries 
where  I  remembered  ploughed  fields,  and  where  there  had  not  been  a  trace  of 
rock  visible  in  those  parts.    It  seems  to  me  that  there  is  no  question  that  Cham- 
wood  is  a  piece  of  fossil  geography  which  has  been  preserve!  to  us  like  one  of 
the  mummies  in  an  Egyptian  tomb,  from  which  Nature  has  quite  recently  taken 
off  the  protective  cover  under  which  it  was  buried  long  ago.    With  regard  to  this 
protective  cover,  whatever  may  be  the  most  novel  idea,  I  confess  I  do  not  know 
what  ground  there  can  be  for  that  alternative  view  which  Prof.  Watts  put  forward. 
I  do  not  understand  how  to  get  from  wind-action  so  extensive  a  deposit,  or  one  with 
salt  and  gypsum ;  but  let  that  pass.    I  have  noticed  some  of  those  features  to 
which  Prof.  Watts  called  your  attention  in  the  later  part  of  his  lecture,  but  I  never 
saw  any  case  of  that  peculiar  surface  on  granite  in  contact  with  the  Keuper  marl 
itself.    Those  I  eaw  were  always  in  contact  with  the  glacial  drift.    A  very  common 
type  of  them  is  something  like  a  ploughed  field,  with  the  top  of  the  ridges  worn 
away,  and  1  thought  this  probably  had  been  produced  by  slabs  of  ice  grinding 
upon  the  shore,  and  I  used  it  to  show  that  there  was  no  true  glacier- worn  rock  in 
that  district.    Those  sections  were  not  uncovered  when  we  were  there ;  and  with 
regard  to  that  photograph  of  the  fluted  rock,  unquestionably  that  is  due  to  the 
action  of  sand  driven  by  the  wind,  for  it  is  curiously  like  a  specimen  which  I 
collected  years  ago  in  the  neighbourhood  of  Burntisland.    There  a  little  lump  of 
basalt,  3  or  4  feet  high,  stuck  out  from  the  sand,  and  it  was  fluted  in  the  same  curious 
spoon-like  grooves,  the  grains  of  sand  impinging  on  it  and  scooping  out  by 
degrees  one  of  these  long  hollows;  so  I  have  no  doubt  Prof.  Watts  is  right  in 
saying  that  the  desert-born  sand,  before  the  great  Salt  lake  formed,  produced  these 
singular  surfaces  on  some  of  the  hills  of  Charnwood  Forest.    We  have  here,  then,  a 
piece  of  fossil  geography  that  goes  back  to  a  time  so  remote  that  mammals  then 
were  only  just  beginning  to  make  their  appearance  upon  the  face  of  the  Earth. 

Mr.  H.  J.  Mackinder  :  In  common,  I  imagine,  with  every  one  in  this  room,  I 
listened  with  the  greatest  admiration  to  Prof.  Watts's  lecture.  There  was  one  point 
at  the  end  of  it  upon  which  it  may  perhaps  be  desirable  to  say  a  word  or  two.  Prof. 
Watts  pointed  out  that  this  lecture  of  liis  illustrates  the  exceedingly  close  connec- 
tion between  geography  and  geology.  In  fact,  1  have  heard  one  or  two  criticisms 
to  the  eflect  that  this  was  a  geological  and  not  a  geographical  paper.  The  position, 
I  think,  is  certainly  what  he  claims,  that  in  the  most  beautiful  manner  this  study 
illustrates  the  close  connection  between  geography  and  geology,  and  aUo  the  dis- 
tinction between  them.  Some  years  ago  1  ventured  to  suggest  as  a  formula  for 
the  expression  of  that  distinction,  that  the  geographer  looks  at  the  past  in  order 
that  he  may  understand  the  present,  and  the  geologist  at  the  present  in  order  that 
he  may  understand  the  past.  You  will  notice  that  Prof.  Watts  borrowed  from  the 
geographer  for  the  purpose  of  proving  that  sand  had  smoothed  the  surface  of 
certain  rocks;  he  took  expert  opinion  from  those  who  had  seen  the  action  in  pro- 
cess in  the  deserts.  Prof.  Watts  comes  back  to  us  to-night  and  repays  witii 
interest  the  loan  which  he  had  thus  taken  from  the  geographer,  by  presenting  to 
us  a  vivid  conception  of  the  present  surface  of  the  land,  and  explaining  the  (BCt 
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that  that  surface  is  in  the  main  the  rock  mantle  of  an  old  landscape  whose  peaks 
alone  now  penetrate  to  the  air.  Snch  a  conception  is  valuable  both  to  geologists 
and  to  geographers,  but  from  it  they  start  in  two  different  directions :  Prof.  Watts 
goes  back  to  the  old  Triassic  conditions  to  realize  what  was  then  the  physical 
geography  of  the  land,  whereas  the  geographer  will  tend  to  be  drawn  forward  and 
to  picture  to  himself  the  wide  expanse  of  the  Triassic  marls  of  Leicestershire  and 
Warwickshire  overgrown  until  recently  with  the  great  forest  of  which  Shake- 
speare's Arden  was  part,  and  will  then  realize  how  the  Romans  constructed  their 
neighbouring  Watling  Street,  bringing  from  these  unsheathed  summits  of  an 
ancient  landscape  the  material  wherewith  to  make  roads  over  the  fertile  marl  sur- 
face of  the  country  around.  It  is  no  unimportant  fact  that  the  marls  of  central 
England  were  laid  down  upon  this  worn  rocky  surface,  for  in  Russia  aud  in 
Hungary  you  have  large  expanses  of  soft  rock  which  waited  until  these  railway 
days  to  be  developed  agriculturally,  because  there  was  no  hard  rock  rising  through 
a  softer  mantle  to  furnish  materials  wherewith  to  canstrnct  ordinary  roads.  It  is 
for  this,  among  other  things,  that  some  of  us  have  been  struggling  in  the  reform 
of  geographical  education.  We  ask  those  who  have  to  base  economic  and  political 
geography  upon  physical  geography  not  to  be  content  with  the  surface,  but  to 
take  over  from  geology  such  an  account  of  the  structure  as  an  artist  must  obtain 
if  he  wishes  to  understand  sympathetically  the  outer  curves  of  the  human  body. 
We  and  the  geologists  are  in  part  studying  the  same  material.  The  tendency  of 
the  geologist  is  like  that  of  the  historian,  to  study  the  past ;  the  tendency  of  the 
geographer  is  precisely  like  that  of  the  political  philosopher — ^he  looks  at  the 
current  forces  shaping  the  destinies  of  the  world,  but  requires  history  to  explain 
the  facts.  Such  distinctions  are  not  very  important  to  the  researcher.  As  Prof. 
Watts  his  said,  he  has  obtained  some  geography  as  a  by-product  of  his  geological 
research.  The  researcher  is  careless  of  the  boundaries,  which  must,  however,  be 
jealously  considered  by  the  organizer  of  academic  studies.  I  venture  to  say,  sir, 
that  Prof.  Watts's  paper  has  most  admirably  illustrated  both  the  closely  cognate 
character  of  geography  and  geology,  and  in  the  most  repeated  manner  the  contrast 
in  their  points  of  view. 

Dr.  Blanfobd  :  I  rise  in  accordance  with  your  request,  but  I  do  not  know  that 
I  have  very  much  to  add  to  what  has  already  been  said.  I  am  afraid  that  to  those 
who  have  been  accustomed  to  geography  in  its  narrow  sense,  it  may  appear  that  this 
paper  is  rather  different  from  what  we  usually  have.  I  think  that  when  we  turn  to 
these  formations  of  which  we  have  had  a  very  curious  instance  given  us  to-day,  we 
shall  find  much  worthy  of  study,  and,  so  far  as  we  have  gone,  I  may  say  that  the 
uniformitarian  theory  seems  to  be  wonderfully  supported.  All  the  details  of  this 
very  recnarkable  landscape  in  the  centre  of  England  agree  marvellously  with  those 
which  we  find  in  different  parts  of  the  world  at  the  present  day,  and  it  is  a  matter 
of  great  interest  and  of  great  importance  that  we  should  be  able  to  obtain  so  good 
a  record  of  ancient  landscape  as  in  this  case,  because,  as  every  geologist  knows,  the 
old  surfaces  underlying  modern  deposits  are  generally  bo  much  decomposed,  that  it 
is  impossible  to  restore  their  contours  with  any  degree  of  accuracy.  And  there  is 
another  interesting  point  connected  with  the  facts  Prof.  Watts  has  so  well  put 
before  us.  Certainly  the  land  itself  has  changed,  but  where  was  the  Atlantic 
ocean?  It  is  difficult  to  conceive  of  a  country  in  this  latitude  with  the  Atlantic 
ocean  in  existence,  and  also  with  the  intensely  dry  atmosphere  that  must  have 
existed  in  order  that  the  very  peculiar  form  of  desert  landscape  could  have  been 
developed,  and  this,  I  need  scarcely  remind  you,  is  entirely  in  accordance  with  the 
views  that  are  held  by  some  of  the  foremost  geologists  of  the  present  day. 

Mr.  G.  G.  Chisholm  :  I  am  afraid  at  this  hour  it  would  be  very  injudicious  of  me 
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to  intrude  with  any  lengthy  remarks  upon  the  paper  we  have  heard,  and  any  such 
remarks  would  be  very  unwelcome.  But  I  will  at  least  take  the  opportunity  of 
expressing  the  pleksure  that  1  have  felt  at  being  present  at  the  reading  of  the  paper, 
which,  as  Mr.  Mackinder  has  described,  belongs  to  the  borderland  of  geographj  and 
geology.  As  the  writer  of  the  paper  himself  states,  the  methods  of  inToetigation 
in  this  paper  are  wholly  and  distinctly  geological,  but  the  results,  nevertheless,  are 
of  peculiar  interest  to  the  geographer. 

The  President  :  The  meeting,  I  am  sure,  will  wish  to  thank  Prof.  Watts  for 
the  very  interesting  and  to  us  very  original  paper  that  we  have  listened  to  with 
such  pleasure  to-night.    Mr.  Mackinder  has  admirably  stated  the  occasions  when 
geographers  must  study  geology  in  order  that  they  may  understand  the  phjncal 
aspects  of  a  particular  region,  and  this  has  been  well  shown  us  by  the  paper 
that  we  have  listened  to  this  evening.    I  have  now  to  propose  to  you  a  vote  of 
thanks  to  Prof.  Watts  for  his  paper,  and  I  am  sure  you  will  pass  it  with  acclama- 
tion.   Mr.  Mackinder  abo  pointed  out  to  us  the  occasions  when  geographers  must 
turn  to  history  for  help.    I  mention  this  because  at  our  next  meeting  on  March  23 
I  propose  that  we  should  not  forget  the  occasion  of  the  death  of  Queen  Elizibetb, 
for  during  her  long  and  admirable  reign  there   were  the  beginnings   of  every 
department  of  our  science.    It  was  then  first  that  explorers,  both  by  land  and  sea, 
traversed  almost  every  part  of  this  Earth ;  it  was  then  first  that  we  began  to  under- 
stand cartography  and  to  engrave  maps;   it  was  then  first  we  began  to  have 
instrument-makers,  and  to  improve  upon  the  older  instruments  used;  and,  to  a 
great  extent,  it  was  then  that  we  first  published  atlases.    Then  first  we  published 
a  great  collection  of  voyages  and  travels.    It  was  then  first  that  we  began  our 
magnetic  observations ;  indeed,  it  was  that  period  in  which  were  the  beginnings  of 
every  branch  of  geographical  science,  and  I  therefore  thought  we  ought  not  to  pass 
that  time  withont  some  notice,  because  it  is  good  to  look  back  and  to  remember 
those  from  whom  we  have  inherited  all  we  now  know.    I  propose  that,  in  addi- 
tion to  reminding  ourselves  of  the  work  of  our  predecessors  of  that  time,  we 
also  have  a  small  exhibition  of  their  instruments,  their  mapp,  and  their  books,  in 
order  that  we  may  impress  npon  our  minds  the  great  work  that  was  done  during 
that  long  and  memorable  reign. 


THE  CARTOGRAPHY  OF  SPITSBERGEN.* 

By  Sir  MARTIN  CONWAY. 

In  the  followiDg  article  I  do  not  propose  to  enumerate  or  discuss  all  the 
maps  of  Spitsbergen  that  may  have  been  published  between  the  time 
of  its  discovery  and  the  commencement  of  the  scientific  exploration  of 
the  archipelago,  but  only  those  which  I  have  been  able  to  come  across 
in  a  careful  but  not  exhaustive  investigation.  There  must  have  existed 
a  great  number  of  maps  which  I  have  been  unable  to  trace,  especially 
English  maps,  some  of  them  of  high  importance.  Many  are  probably 
lost  beyond  recall,  the  most  important  gap,  as  we  shall  see,  being  the 


♦  Mup,  p.  700.  For  other  reproductions  of  old  maps  of  Spitsbergen,  see  vola.  xv., 
pp.  129  (Barentsz'a  map,  1598);  129  (Hondius'  map,  1611);  xvii ,  629  (Daniel's  map, 
ltfl3);  625  (Joria  Curolis'  map,  1614);  xi?.,  137  (Purchas'  map,  1625);  x?ii.,  681 
(Joris  Carolis'  map,  1631). 
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records  of  the  later  explorations  made  on  behalf^  of  the  Musoovj 
Company. 

The  earliest  map  of  all  is,  of  conrse,  that  known  as  Barentsz*,  insoribed 
'  Anctore  Wilhelmo  Bernardo,*  and  dated  1598.  It  was  a  posthnmoas 
publication,  and  the  best  that  can  be  said  of  it  is  that  it  may  have  been 
drawn  from  materials  left  by  Barentsz.  A  passage  in  De  Yeer*s  '  Three 
Voyages '  must,  however,  be  recalled,  in  which  he  describes  how,  just 
before  Barentsz  died,  he  '*  looked  at  my  (De  Yeer*s)  little  chart,  which 
I  had  made  touching  our  voyage,  and  we  had  some  discussion  about 
it."  It  is  scarcely  possible  to  avoid  the  suspicion  that  this  may  be 
the  draft  that  was  published  as  Barentsz'.  It  appeared  for  the  first 
time  in  1599,  in  the  second  part  of  the  abridged  Latin  edition  of 
Lindschoten's  Itinerariumf  published  by  Cornelius  Claesz. 

In  this  map  there  is  an  extraordinary  blunder.  The  west  coast  of 
the  island,  which  lies,  in  fact,  almost  in  a  straight  line,  north  by  west, 
is  represented  as  bent  at  right  angles,  so  that  the  part  of  the  coast 
above  the  Foreland  trends  east-north-east  instead  of  west-north-west, 
the  direction  of  the  part  south  of  the  Foreland.  How  the  blunder 
arose  we  cannot  now  say ;  possibly  from  some  written  note  in  which 
east  was  set  down  (as  not  seldom  happens)  by  mistake  for  west.  This 
error  was  remarkably  persistent.  It  is  found  on  all  sorts  of  maps,  long 
after  more  correct  and  detailed  surveys  had  been  made,  and  it  even 
infects  such  surveys.  Thus,  for  instance,  though  Yischer*s  world-map 
of  1639  shows  Spitsbergen  fairly  correctly,  as  then  known,  the  younger 
Yisoher,  in  his  world-map  of  1657,  returns  to  the  old  Barentsz  type  of 
sixty  years  before. 

In  the  years  immediately  following  the  discovery  the  Barentsz  type, 
of  course,  held  the  field.  We  find  it  on  Franciscus  Hoeius'  map  of  tiie 
world  of  about  1600,  in  the  Bodel  Nyenhuis  Collection  at  Leyden;  and 
we  find  it  on  Wright's  (commonly  called  Hakluyt's)  map  of  1600 — "  the 
new  map  "  of  Shakespeare's  Twelfth  Night.  It  appears,  also,  on  the 
second  state  of  Gerardus  Mercator*s  map  of  the  North  Polar  Begions, 
and  on  the  Molyneux  Qlobe  in  the  library  of  the  Middle  Temple.  It 
was  used  with  little  change  by  Jodocus  Hondius  in  his  History  of 
Amsterdam  (1611)  and  the  Arctic  map  in  '  Becentes  Novi  Orbis  Historisd' 
(Coloniad  Allob.,  1612).  It  even  appears  on  the  globe  engraved  by 
Abraham  Goos  and  published  by  J.  Janssonius  at  Amster>iam  in  1621, 
though  in  1620,  as  we  shall  see,  the  same  A.  Goos  bad  engraved  a  far 
superior  map  of  Spitsbergen.  In  1625  it  was  still  the  best  representa- 
tion known  at  Dieppe,  where  Jean  Guerard  published  it  as  "  Terre  de 
Nieuwe  Landt,"  in  his  •  Nouvelle  Description  hydrographique  de  tout  le 
Monde.'  It  reappeared  again  and  again  in  editions  of  Mercator*s  Atlas 
down  to  1633,  and  even  in  1657,  as  we  have  seen,  it  was  still  to  the 
fore. 

The  first  fairly  truthful  draft  of  the  west  coast  was  the  chart  known 
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as  John  Daniers.  The  Mugcovy  Company  from  the  first  oanaed  snrrejs 
to  be  made  of  the  coasts  explored  by  their  servants,  but  they  seem  to 
have  endeavoured  to  keep  these  surveys  secret.    Their  expedition  of 
1611  did  a  good  deal  of  exploration.    Next  year  the  first  Dutch  whaling 
ship  went  to  Spitsbergen,  tinder  the  command  of  Willem  Cornelisz.  van 
Muyden,  piloted  by  an  English  deserter  named  Allen  Sallowes,  **  a  man 
imployed  by  the  Mnsoovia  Companie  in  the  Northeme  Seas  for  the  space 
of  twentie  yeeres  before ;  who,  leaving  his  country  for  debt,  was  enter- 
tayned  by  the  Hollanders,  and  imployed  by  them  to  bring  them  to 
Oreeoland  [Spitsbergen]  for  their  Pylot."     Daniel's  chart  donbtleas 
went  over  to  Holland  in  Sallowes'  pocket.    Who  Daniel  was  we  do  not 
know,  but  as  the  chart  includes  the  Muscovy  Company's  disooveriee  of 
1611,  Daniel  probably  took  part  in  the  voyage  of  that  year. 

This  chart  was  first  published  in  1613  by  Hessel  Grerritsz.  at 
Amsterdam,  in  his  polemical  tract,  entitled  '  Histoire  du  pays  nomm6 
Spitsberghe,'  where  (p.  12)  the  foUowing'reference  is  made  to  it :  '*  avons 
suivy  pour  la  plus  grand  part  les  annotations  des  Angloys,  tirSs  d*nnne 
carte  de  Johan  Daniel,  escrite  k  Londres,  Van  1612."  In  this  first 
edition  of  it  most  of  the  names  are  those  given  by  the  English.  The 
next  version  of  it,  in  which  the  names  are  those  used  by  the  Dutch,  is 
that  already  referred  to  as  engraved  by  A.  Goos  in  1620.  It  was  drawn 
by  Harmen  and  Marten  lansz  of  Edam,  and  published  at  Amsterdam 
in  1621  by  Ian  Eversz.  Cloppenberg.  The  only  example  of  it  (*  Nienwe 
Pascaerte  van  .  .  .  Europa ')  that  I  have  seen  was  in  Baron  Norden- 
skiold's  collection,  and  has  passed  with  it  into  the  library  of  the 
University  of  Helsingfors.  In  addition  to  the  west  coast,  as  depicted 
by  Daniels,  it  shows  a  small  part  of  the  north  and  east  coasts,  the 
mouth  of  Wybe  Jans  water,  Swarthoeck  away  to  the  east,  and  Hope 
island  south  of  it.  That  Swarthoeck  was  the  south-west  point  of  Edge 
island  and  on  the  east  shore  of  Wybe  Jan3  water,  was  not  realized  by 
the  Dutch  for  a  good  many  years.  As  late  as  1660,  when  Edge  island 
is  well  depicted  (as  in  Arnold  Colom's  chart),  Swarthoeck  is  duplicated 
as  a  separate  island  further  away  to  the  east. 

The  Dutch  clung  to  this  type  also  long  after  far  better  charts  had 
been  published.  The  original  Daniel  of  Hessel  Gerritsz.  reappears  in 
1622  on  a  large  terrestrial  globe  by  Guljelmus  Caesius,  of  which  I  found 
examples  at  Venice,  in  the  Doge's  Palace  and  the  Correr  Museum.  We 
next  find  the  same  type,  a  little  further  developed,  on  a  manuscript  chart 
of  1628,  drawn  by  Jean  Guerard  of  Dieppe,  and  now  preserved  at  Paris 
in  the  Department  des  cartes  et  plans  de  la  marine  ( Pf.  2,  div.  1,  p.  2). 
Then  Joris  Carolus,  in  1834,  introduced  it,  with  a  slight  extension  of  the 
north  coast,  into  his  *  Het  nieuw  vermeerde  Licht '  (Amsterdam  :  Map 
22,  p.  147).  In  the  following  winter  Vrolicq  freely  copied  it  on  a 
vellum  chart,  which  he  used  to  illastrate  his  case  against  the  Dutch. 
The  corresponding  Dutch  case  was  supported  by  a  large  manuscript 
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chart,  which  belongs  generally  to  the  developed  Daniel  type  of  the 
period,  bat  presents  many  small  divergencies  which  were  not  repeated 
in  later  charts.  It  was  drawn  by  Michiel  Hsz.  Middelhoven,  and  is  now 
preserved  in  the  Bijks  Archief  at  the  Hague.  A  number  of  Dutch 
pilots  swore  to  its  truthfulness.  Let  us  hope  they  have  been  forgiven. 
Isaac  Commelijn  copied  Daniel's  chart,  with  the  addition  of  mountains 
decoratively  dotted  about,  into  his '  Begin  ende  Yoortgangh  vande  Nede- 
landtsche  Oostindisohe  Compagnie'  (Amsterdam,  1644),  and  in  so  doing 
remembered  to  state  that  Daniel  was  his  authority.  Next  year  the  same 
type  turns  up  in  Anthony  Jacobsz.'  edition  of  Carolus'  atlas,  and  in 
1648  in  Jacob  Aertsz.  Colom*s  '  Der  Yyerighe  Colom '  (Amsterdam),  and 
it  reappears  in  other  publications  of  Colom's,  printed  and  manuscript,* 
down  to  1654.  Other  Amsterdam  publishers  made  use  of  it — Pieter 
Goes  and  Comelis  de  Leeuw  in  1650,  in  a  Pascaert  (Brit.  Mus.  982 
(13));  Janssen,  in  another  almost  identical  (Brit.  Mus.  982  (11)); 
Willem  lansz.  Blaeu,  in  his  'Zeespiegel'  (Amsterdam,  1652,  chart  No. 
48) ;  and  finally,  as  late  as  1 703,  in  the  English  translation  of  Con- 
stantin  de  Eeneville's '  Voyages.'  Such  is  the  vitality  of  a  cartographical 
type  when  once  firmly  established  I 

The  Muscovy  Company's  servants  no  doubt  brought  home  surveys 
year  after  year,  but  they  have  all  disappeared  save  part  of  one.  This 
is  the  lower  half  of  a  manuscript  chart  of  the  west  coast,  surveyed  in 
1613,  apparently  by  E.  Fotherby,  and  now  preserved  with  his  journal 
in  the  library  of  the  American  Antiquarian  Society  at  Worcester,  Mass. 
It  is  more  accurate  than  the  corresponding  portion  of  the  so-called 
Edge's  map.  Probably  it  went  into  the  archives  of  the  Muscovy 
Company,  but  it  does  not  seem  to  have  been  given  to  the  public. 

The  same  Joris  Carolus,  who  in  1 634  published  Daniel's  chart  with 
all  its  omissions  to  the  eastward,  had  himself  in  1614  explored  the 
south  coast  of  Edge  island,  and  made  a  manuscript  chart  of  it,  which 
may  still  be  seen  at  Paris  in  the  Dep5t  des  cartes  et  plans  de  la  marine. 
This  type  was  not  reproduced,  so  far  as  I  have  been  able  to  discover, 
not  even  by  its  own  parent. 

We  now  come  iu  chronological  sequence  to  the  important  map  first 
published  in  1625  in  the  third  volume  of  Purohas'  *Pilgrimes,'  reissued 
in  1631  in  Pelham's  •  God's  Power  and  Providence,'  and  finally  in  the 
fourth  volume  of  Churchill's  'Collection  of  Voyages'  (1704-1732). 
This  is  generally  and  conveniently  known  as  Edge's  map,  because  it 
contains  the  result  of  his  explorations,  but  it  would  be  better  to  call  it 
the  Muscovy  Company's  map,  for  it  is  drawn  from  materials  in  the 
company's  possession,  and  includes  all  the  discoveries  made  by  their 
servants  up  to  the  date  of  its  appearance.  It  is  far  better  than  any 
previous  map,  and  than  most  that  followed  it  for  half  a  century.     It 


Manuscript  chart  in  BritiBh  Museum,  8.T.A.  (2)  f. 
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shows  the  west  coasts  of  Barentsz.  and  Edge  islands,  the  south  point  of 
North-east  Land,  and,  by  marking  Wiches  Land,  has  given  rise  to  much 
controversy.  This  is  the  last  seventeenth-century  British  contribution 
to  Spitsbergen  topography.  The  Muscovy  Company  s  servants  con- 
tinued their  explorations  from  year  to  year  for  many  years,  but  none 
of  their  observations  have  ever  been  published,  nor  have  they  survived. 
This  Muscovy  Company's  map  produced  considerable  influence  upon 
foreign  cartographers.  A  rude  Italian  copy  of  it  appeared  in  1030  in 
Sir  Robert  Dudley's  '  Deir  Arcane  del  Mare  '  (Florence).  This  Spits- 
bergen type  was   next  introduced   into  the  polar  chart  in  liezbam's 


blast's  map  of  SriTSBEBOEK,  MAINLY  AFTEB  EDGE.      1G62. 


English  edition  of  the  Atlas  of  Mercator  and  Ilondias  of  163(),  but 
till  1652  I  cannot  find  that  it  was  adopted  in  Holland.  In  Blaeu's 
Seespiegel,  published  in  that  year,  though  ilondius'  polar  chart  is  copied, 
the  special  map  of  Spitsbergen  still  adheres  to  Daniel's  type. 

It  was  the  enterprising  Ilendrick  Donker  who  first  gave  currency 
to  a  more  developed  Spitsbergen  in  his  atlas  in  1 G55,  and  it  is  possible 
that  Purchas  was  not  his  authority.  He  also  added  a  valuable  local 
chart  of  Smeerenburg  bay,  afterwards  copied  by  Van  Loon  (c.  1660) 
and  by  G.  van  Keulen  (c.  1706-10).  Jan  Janssonius,  the  successor  of 
Mercator  and  the  Ilondius,  and  the  rival  of  the  Blaeus,  copied  Blaeu's 
copy  of  ITexham's  polar  chart  in  1 657.    Donker's  type  was  adopted  by 
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all  the  progressive  Dutch  publishers,  suoh  as  Van  Loon  (c  1660), 
Colom  (c.  1660),  and  P.  Qoos  (1662).  The  Blaeus,  in  1662,  went  direct 
to  Purchas'  book  and  reproduced  his  Spitsbergen  map  with  modifica- 
tions on  the  north  coast,  and  notably  with  the  addition  of  llinloopen 
strait.  G.  Valk  and  P.  Sohenk,  about  the  same  time,  likewise  issued  a 
large  chart  in  which  many  of  the  Blaeus'  erroneous  additions  were  re- 
moved and  their  place  taken  by  a  mere  straight  coast  Better  still  was 
Arnold  Colom's  Spitsbergen  in  his  undated  Nieuwe  Pascaart,  which  we 
may  ascribe  to  about  1662,  where  the  bays  in  the  north  coast  are  for 
the  first  time  approximately  correct  in  number  and  relative  position. 

Thus  far  only  the  west  coasts  of  Barentsz.  and  Edge  islands  had 
ever  been  delineated,  and  only  the  mouth  of  Wijde  bay.  In  1663, 
however,  a  new  departure  was  made  by  Hendrik  Doncker  when  he 
issued  in  bis  atlas  (Brit  Mus.  S.  4  (18))  the  *  Paskaert  van  Spitsbergen 
met  Alle  zijn  Zeekusten  zoo  veel  tot  noch  toe  Bekent  is.'  Here  we 
are  shown  the  whole  depth  of  Wijde  bay,  all  the  west  shore  of  Hinde- 
loopen  strait,  and  the  east  coasts  of  Barentsz.  and  Edge  islands.  We 
also  find  the  Seven  islands  roughly  marked,  and  part  of  North-east  Land 
indicated.  The  Eijk  Yse  islands  are  also  set  down  for  the  first  time, 
though  they  are  said  to  have  been  discovered  twenty  years  before. 
This  new  type  was  presently  copied  by  Pieter  Goes  in  '  De  Zee-Atlas 
ofte  Water- weereld '  of  1666.  It  reappeared  in  the  Spanish  edition  of 
1669  and  in  the  English  editions  of  1069  and  1670.  Spitsbergen  is 
similarly  depicted  in  a  chart  published  after  1670  at  Amsterdam  by 
Jacobus  Eobijn  (copy  in  my  atlas  at  the  Eoy.  Geog.  8oc.,  London).  We 
meet  with  it  finally,  produced  on  a  larger  scale  by  J.  van  Keulen  in 
his  atlas  of  1687,  and  by  G.  van  Keulen  down  to  the  time  when  he 
substituted  the  Giles  and  Heps  chart  for  it  about  1710. 

When  first  observed  it  may  seem  surprising,  but  on  reflection  it  will 
be  found  natural,  that  from  the  date  of  the  publication  of  the  Muscovy 
(Company's  map  by  Purchas  in  1025  down  to  the  issue  of  Scoresby's 
map  in  1820,  no  original  or  improved  chart  was  issued  from  England 
or  as  the  result  of  English  surveys.  English  whaling  was  first  carried 
on  by  the  Muscovy  Company,  who  had  reasons,  or  thought  they  had, 
for  keeping  their  discoveries  and  surveys  secret.  It  soems  probable 
that  their  records  were  destroyed  in  the  Fire  of  London — at  any  rate, 
they  are  not  known  to  have  been  seen  for  more  than  two  centuries. 
After  their  day  was  done,  English  whaling  utterly  declined.  On  the 
other  hand,  throughout  the  seventeenth  and  eighteenth  centuries, 
whaling  was  one  of  the  most  energetically  pursued  Dutch  industries. 
Thu8  all  the  new  charts  wore  Dutch,  and  such  English  Spitsbergen 
charts  as  were  issued  from  time  to  time  were  belated  copies  of  Dutch 
publications. 

In  the  text  accompany? in g  the  English  atlas,  published  at  Oxford 
by  Moses  Pitt  (1680-8.S),  it  is  written,  "Had  our  men  .  .  .  been  careful 
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to  make  Charts  as  our  industrious  Neighbours  (the  Dutch)  oblige  their 
shipmasters  to  do,  divers  discoveries  had  been  asserted  to  this  Nation, 
which  are  now  almost  disputed  from  us.  The  Dutch  gave  names  .  •  . 
to  places  long  before  discovered  by  the  English,  as  if  themselves  had 
been  the  finders."  The  polar  chart  that  follows  is  practically  a  copy  of 
that  in  Hexham's  Mercator,  and  it  seems  as  though  the  Oxford  editor 
only  knew  of  the  Muscovy  Company'8  survey  through  that  Dutch 
medium,  so  completely  was  geographical  research  and  compilation  at 
that  day  dominated  by  the  energetic  Dutch  publishers  of  maps. 

In  the  year  1707,  Giles,  the  Dutch  whaling  skipper,  made  his  famous 
circumnavigation  of  the  whole  Spitsbergen  group,  and  discovered  the 
east  coast  of  North-east  Land  with  the  islands  off  it,  and  especially 
Giles  Land.    Another  skipper,  Outger  Reps  by  name,  went  over  part, 
at  all  events,  of  the  same  ground,  for  his  name  is  given  to  an  island  off 
the  eastern  part  of  the  north  coast  of  North-east  Land.     These  two  men, 
Giles  and  Rep,  were  evidently  whalers  of  experience,  and  seem  to  have 
been  regarded  in  their  day  as  the  best  authorities  on   Spitsbergen 
geography.     Accordingly,  Gerard  van  Eeulen,  the  enterprising  map 
publisher  of  Amsterdam,  employed  them  to  produce  for  him  an  entirely 
new  Spitsbergen  chart  on  a  much  larger  scale  than  any  before  pub* 
lished.      The  result  was  the  'Nieuwe  Afteekening  van  Het  Eyland 
Spits-bergen  opgegeven  door  de  Commandeurs  Giles  en  Outger  Rep  en 
in*t  Ligt  gebragt  en  uyt  gegevon    door  Gerard  van   Eeulen,'  un- 
fortunately without  a  date.      This  chart  represents  the  high-water 
mark  of  the  prescientific  surveys  of  Spitsbergen.     Almost  every  im- 
portant feature  of  the  coast  is  set  down  somehow,  though  with  great 
inaccuracies  in  latitudes  and  longitudes.     Some  features  are  depicted 
which  the  modern  charts  wrongly  ignore,  as,  for  instance,  the  little 
bay  of  the  Basques  between  Magdalena  and  Hamburger  bays.*     In 
point  of  nomenclature,  Giles  and  Reps'  chart  is  less  valuable.     Many  of 
the  old  names  had  been  forgotten,  others  transposed.     Some  sites  were 
wrongly  identified ;  as,  for  instance,  that  of  the  English  settlement  in 
Bell  sound.     But,  on  the  whole,  the  chart  is  a  very  fine  work  for  its 
date,  and  it  was  never  superseded  till  the  modem  survey  was  made. 
Parry  used  it  on  his  polar  expedition  in  1827,  and  bore  witness  to  its 
rough  general  truthfulness.     Yan  Keulen  issued  it  on  a  smaller  scale 
with  the  surrounding  seas  in  his  Oostersee  Ear  ten.     Zorgdrager  prac- 
tically copied  it  with  unimportant  alterations  in  the  various  editions  of 
his  '  Bloeyende  Opkomst  der  .  •  .  Groenlandsche  Yisschery'  of  1720 
and  later.     It  is  unfortunate  that  Giles'  own  work  should  not  be  better 
recorded.     Daines  Barrington  instituted  inquiries  about  it,  and  put  on 
record  that  Mr.  C.  Heidinger,  publisher  in  the  Strand,  London,  intended, 


•  This  is  marked  on  the  map  of  tlio  Yszce  in  Colom's  utlas  of  1656,  and  iu  many 
other  charts  mentioned  above. 
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in  1775,  to  use  Gillib's  snrvejB  (of  which  he  had  copies)  "  for  a  new  and 
accurate  map  of  Spitsbergen,  for  which  he  has  collected  many  valuable 
materials,  which  he  proposes  to  add  to  a  new  edition  of  his  translation 
of  Prof.  Le  Boy's  *  Narrative  of  Four  Eussian  Sailors."*  Heidinger  pub- 
lished that  narrative  in  1774,  but  the  proposed  second  edition  and  new 
map  seem  never  to  have  been  issued,  and  all  the  materials  collected 
are  lost. 

R.  van  Wyck  also  freely  copied  the  Giles  and  Reps'  chart  towards 
the  end  of  the  eighteenth  century,  making  a  further  confusion  in  the 
names.  His  original  manuscript  drawing  is  preserved  in  the  library 
of  the  New  York  Geographical  Society,  and  there  is  an  accurate  tracing 
of  it  in  my  atlas  at  the  Royal  Geographical  Society  in  LoDdon.  A 
small  engraved  copy  of  it  illustrates  B.  de  Reste's  '  Histoire  des  Pdches  ' 
(Paris,  1801,  vol.  iii.  p.  79),  and  a  large  engraved  copy  is  included  in 
the  portfolio  accompanying  R.  G.  Bennet  and  J.  Van  Wijk's  '  Verhand- 
lung  over  de  Nederlandsohe  Ontdekkingen,'  etc.  (Utrecht,  1827).  Zorg- 
drager's  version  of  the  Giles  and  Reps'  chart  finally  served  as  foundation 
for  the  map  introduced  by  Scoresby  to  illastrate  his  '  Arctic  Regions ' 
(London,  1820),  the  chief  difference  between  the  two  being  that 
Sooresby,  by  compressing  the  longitudes  approximately  to  their  just 
extent,  made  the  general  contour  of  the  west  island  fairly  correct. 

In  conclusion,  I  may  perhaps  be  pardoned  for  stating  that  the  above 
short  and  dry  summary  contains  the  pith  of  nearly  seven  years'  study  of 
the  subject.  During  that  time  I  have  ransacked  most  of  the  collections 
of  charts  in  Europe  likely  to  contain  early  maps  of  Spitsbergen,  and  I 
have  traced  every  one  that  was  not  merely  a  direct  copy  of  some  other 
already  known  to  me.  I  have  been  fortunate  in  obtaining  permission 
to  photograph  some  of  the  rarest  Finally,  I  recently  had  the  good 
luck  to  acquire  by  purchase  seven  or  eight  examples  of  some  of  the  most 
important  charts  mentioned  above.  The  collection  of  tracings,  photo- 
graphs, and  originals  thus  formed  has  been  bound  in  a  volume,  which 
I  have  deposited  in  the  library  of  the  Royal  Geographical  Societ}'. 
The  subject  is  not,  of  course,  either  of  much  general  interest  or  of  great 
historical  importance,  but  it  is  possible  that  the  existence  and  accessi- 
bility of  my '  Historical  Atlas  of  Spitsbergen  '  may  suggest  to  some  other 
student  an  interesting  line  of  investigation  which  can  be  applied  to  any 
other  district  or  country  in  the  world.  Nothing  shows  more  plainly 
the  slow  growth  and  temporary  decay  of  knowledge  of  a  district 
than  the  juxtaposition  of  the  various  maps  of  it,  issued  at  successive 
dates. 
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BASUTOLAND  AND  THE  BASUTO.* 

By  Captain  R.  CRAWSHAY. 

AN'flAT  is  80  commonly  said  of  the  people  of  Great  Britain,  that  they  do 
not  know  their  own  country,  is  more  applicable  to  South  Africa  in 
genera],  and  to  Basutoland  in  particular,  from  without  as  well  as  within. 
If  you  question  any  ordinary  ten  people  of  the  whites  of  our  South 
African  colonies  as  to  what  they  take  Basutoland  to  be,  nine  out  of  the 
ten  will  reply,  "  Why,  part  of  Cape  Colony.''  Question  them  further 
as  to  whether  it  is  under  the  government  of  Cape  Colony  or  not,  and 
probably  they  will  reply  scornfully,  "How  otherwise?"  It  is  no 
exaggeration  to  say  that  from  without  in  South  Africa  the  ignorance 
prevailing  in  regard  to  Basutoland  is  astounding,  and  that  within — 
with  few  exceptions — the  whites  do  not  know  the  correct  native  names 
or  heights  of  mountains  in  sight  and  easy  reach  of  which  they  have 
been  living  for  years.  As  always  in  such  countries,  it  is  the  mis- 
sionaries who  know  most. 

During  ten  months,  in  1901-1902,1  happened  to  be  employed  by 
Remounts  in  purchasing  horses  in  South  Basutoland.  In  this  capacity, 
making  Maseru  my  headquarters,  I  travelled  over  2000  miles  on  horse- 
back, by  road  and  bridle-path,  to  had  good  opportunities  of  seeing 
something  of  the  country  and  people  from  an  outside  point  of  view. 
By  request,  I  now  endeavour  to  record  my  impressions,  which,  given 
freely  and  frankly,  "without  partiality,  favour,  or  affection,"  will,  I 
hope,  be  taken  in  the  spirit  in  which  they  are  offered. 

The  Basutoland  Protectorate — or  Lesuto,  as  its  people  know  it- 
has  well  been  styled  the  Switzerland  of  South  Africa.  This  is  not  as 
applicable  to  the  western  as  to  the  eastern  portion ;  nor  is  it  at  once 
remarkable  on  the  90-miles  journey  from  Bloemfontein,  the  capital  of 
the  Orange  River  Colony,  to  the  western  border,  because  the  change 
in  the  intervening  country  is  gradual — from  at  first  almost  a  dead  open 
flat,  relieved  only  by  occasional  low  stony  hills,  to  mountain  and  flat 
about  equally  proportioned.  It  is  with  Southern  Basutoland  that  I 
have  acquaintance,  by  which  I  mean  from  Maseru,  the  capital,  to 
Kuthing,  south  of  the  Orange  river,  a  distance  of  some  130  miles.  This 
constitutes  a  country  unique,  probably,  to  all  South  Africa — densely 
populated,  much  cultivated,  full  of  live  stock ;  so  much  so,  indeed,  that 
there  is  not  a  foot  of  spare  land.  The  monotony  of  the  bare  highland 
prairies  of  South  Africa  is  not  apparent  in  Basutoland,  for  here  the 
face  of  nature  changes  at  every  turn.  In  all  directions  are  mountains 
of  striking  contour — this  one  with  a  sugar-loaf  peak — Machachi,  that 
one  with  a  flat  saddle-back,  from  which  rise  potato-like  excrescences — 

♦  Strictly  speaking,  "  Basotho,"  aa  a  noun  of  Claas  1.    I  observe  the  rule  of  the 
Society  in  retaining  existing  spelling,  to  avoid  confusion. — R.  G. 
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Thaba  Ntelle,  another  with  a  beak-like  rostrnm  protmcling  at  right 
angles  into  space — Kheme,  the  majority  crowned  with  frowning  preci- 
pices, but  all  with  their  upper  slopes  studded  with  boulders,  and  in 
most  cases  their  summits  of  solid  rock.  There  is  a  personality  about 
each  which  makes  one  inquire  its  name. 

-Maseru  is  scattered  over  the  slopes  of  several  small  hills  within  the 
bend  of  the  Caledon  river,  here  forming  the  western  boundary  of  the 
Protectorate.  Here  reside  the  Resident  Commissioner  with  his  principal 
officials.  The  remaining  while  population  consist  of  the  clergyman, 
manager  of  the  Standard  l^ank,  the  proprietors  and  employes  of  four 
trading  stores,  a  saddler,  and  the  usual  complement  of  carpenter-black- 
smiths, who  combine  their  third  calling  of  lodging-house  keepers  as 
well.  The  native  population  is  considerable  and  undesirable,  owing  to 
their  disregard  for  sanitation. 

For  the  purpose  of  administration,  the  country  is  divided  into 
districts  under  assistant  commissioners.  The  towns  where  these  ofiScials 
reside  constitute,  as  it  were,  European  reserves,  where  the  white  officials 
hold  sway,  whereas  outside  the  chiefs  are  responsible  for  what  goes  on, 
subject  to  direction  from  the  officials.  The  control  exercised  over  the 
natives  is  of  a  dual  nature — on  the  one  hand  European,  on  the  other 
that  of  the  chiefs,  who  retain  practically  supreme  power  over  their 
people.  It  is  not  an  infrequent  occurrence  for  a  man  to  be  "  eaten  op  " 
— that  is,  have  all  his  property  confiscated — by  his  chief,  for  perhaps 
a  trivial  ofifence.  Power  such  as  this  is  open  to  abuse;  but  were  it 
taken  from  the  chiefs,  their  medium  would  be  unavailing  to  control  their 
people.  It  may  be  fairly  claimed  for  Basutoland  that,  if  not  strongly 
governed,  it  is  jet  governed — as  it  is  believed — in  the  first  interests  of 
natives,  by  a  resident  commissioner,  who,  whatever  may  be  the  views 
held  by  the  whites  of  South  Africa  as  a  whole,  will  not,  if  he  knows  it, 
see  his  people  suffer  injustice. 

No  one  visiting  the  country  for  the  first  time,  more  especially  if  he 
be  one  who  has  seen  much  of  other  parts  of  South  Africa,  can  fail  to 
note  what  an  object  lesson  it  affords  of  the  development  of  practical 
enterprise  on  the  part  of  the  African  native. 

Following  the  road  south  to  the  southernmost  border,  you  pass 
through  almost  one  continuous  stretch  of  maize,  wheat,  oats,  or  sorghum, 
according  to  the  time  of  year.  No  sooner  is  one  crop  out  of  the  ground 
than  another  is  put  in.  No  manure  is  used,  so  cultivation  goes  on  until 
the  land  exhausts  itself,  when  there  is  nothing  for  it  but  to  let  it  lie 
fallow  to  recover.  It  is  surprising  that,  having  attained  so  far,  the 
Basuto  have  not  attained  further,  in  returning  to  the  land  the  refuse 
of  the  crops  in  the  shape  of  straw,  instead  of  burning  this  on  the  clear- 
ings where  the  grain  is  threshed  by  the  primitive  method  of  beating  it 
with  sticks. 

All  cultivation — with  rare  exceptions — is  done  by  the  plough,  drawn 
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either  by  oxen  or  ponies.  Hoes  are  nsed  for  cleaning  the  crops,  sickles 
for  reaping.  The  men  do  the  ploughing,  harrowing,  and  sowing ;  men 
and  women  the  hoeing  and  harvesting.  Nothing  could  be  more 
picturesque  than  the  ordinary  prospect  in  Basutoland,  the  rich  green 
crops  on  the  lowlands,  the  live  stock  grazing  over  tbe  slopes,  and  the 
villages  perched  up  amongst  the  crags,  commanding  a  view  of  all  below. 
In  the  spring  or  summer,  when  the  air  is  clear,  the  contrast  of  colours 
in  the  green  herbage,  the  brown  houses,  and  the  reddish-brown  rocks 
resembles  a  peep  into  fairyland.  At  the  same  time,  distance  lends 
enchantment  to  the  view,  for  the  average  Basuto  are  as  filthy  in  their 
habitations  and  food  as  the  wildest  tribes  of  the  interior — more  so, 
indeed,  in  food  than  almost  any  people  I  have  come  across.  An  ordinary 
village  consists  of  from  less  than  half  a  dozen  huts  to,  in  the  case  of  a 
chief,  forty  or  fifty.  The  huts  are  of  stone,  thatched  with  grass.  Many 
are  rectangular,  of  good  size,  especially  those  of  the  chiefs,  and  in  a  few 
cases  roofed  with  corrugated  iron.  The  majority  are  circular,  some 
10  feet  in  diameter,  with  a  fairly  decent  door,  and  perhaps  one  or  more 
windows,  ranging  from  mere  holes  blocked  by  a  single  stone  or  rag,  to 
others  2  or  :^  feet  high  by  2  feet  broad.  A  reed  fence  forms  a  sort  of 
courtyard  to  each  hut,  or  perhaps  several  huts,  the  doorway  hung  with 
an  old  sack  as  often  as  not,  and  leading  out  on  to  the  refuse  mound,  the 
accumulation  perhaps  of  years.  The  precincts  are  impossibly  filthy — 
bones,  hoofs,  horns,  and  other  refuse  lie  about  everywhere.  In  every 
village  there  are  one  or  more  *'  kraals  "  built  of  stone,  in  which  at  nights 
the  live  stock  are  kept. 

In  live  stock  and  poultry  the  Basuto  are  distinctly  well  off;  they 
have  horses,  asses,  cattle,  pigs,  sheep,  goats  of  several  breeds,  including 
the  Angora,  turkeys,  geese,  ducks,  fowls,  pigeons,  and  occasionally 
guinea-fowl.  A  few  of  the  chiefs  have  ostriches — a  standing  grievanod 
to  the  people  on  whose  crops  they  batten.  On,  or  rather  partially  tn, 
the  ground  are  built  little  shelters  of  stone  for  the  poultry,  each  large 
enough  to  accommodate  a  sitting  bird.  As  all  wild  camivora,  and 
indeed  all  mammals  larger  than  a  mole,  have  been  exterminated  in  the 
inhabited  districts,  the  defenceless  occupants  are  not  molested.  Dogs 
are  the  plague  of  the  country — curs  of  every  description,  some  showing 
a  grotesque  likeness  to  sach  noble  ancestors  as  mastiffs,  St.  Bernard's, 
setters,  and  pointers ;  the  majority  of  the  ginger-coloured,  prick-eared, 
sharp-nosed,  curly-tailed  type  usually  in  favour  with  the  African. 

At  one  time,  probably,  the  country  was  wooded  with  dwarf  forest ; 
now  it  is  absolutely  bare,  except  for  scrub  and  heather  high  up  in  the 
mountains.  The  only  fuel  in  use  is  the  dung  of  cattle,  the  collecting 
and  drying  of  which  is  a  chief  industry  of  the  Basuto  women  all  the 
year  round.  In  the  inhabited  districts,  there  is  no  undergrowth  larger 
than  the  wild  raspberry  and  blackberry,  both  of  which  are  widely 
distributed.     There  is  no  bracken — at  least,  I  have  seen   none.     A 
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conspiouous  flower  in  the  low  country  is  a  dark-red  wild  zinja,  in  colonies 
here  and  there.  Trefoils  grow  lazuriantly  in  most  places,  the  commonest 
being  one  with  a  brilliant  dark  crimson  flower,  and  leaves  no  larger  than 
the  shamrock.     The  British  buttercup  and  red  poppy  are  everywhere. 

Nowhere  in  the  world  is  there  a  country  more  destitute  of  game, 
furred  or  feathered.  Follow  the  roads  or  bridle-paths,  ride  wide  of  these 
anywhere  in  the  inhabited  regions,  and  in  50  miles  you  will  not  see  as 
much  as  a  dropping  of  a  hare  or  franoolin.  Everything  in  this  "way 
has  been  exterminated.  Quail  ((7.  capenais),  being  migratory,  are  to  be 
had  in  their  season  in  fair  numbers,  though  mercilessly  persecuted  by 
men,  boys,  and  dogs.  A  lovely  blue  rook  pigeon  (^Phcsonoia  vinacea) 
is  fairly  abundant,  by  reason  of  its  haunts  in  the  precipices  being 
inaccessible.  High  up  in  the  mountains  Pelea  capreolm  (a  small  grey 
antelope)  are  fairly  plentiful,  though  difficult  of  approach  by  reason  of 
their  goat-like  haunts  and  habits,  and  their  extraordinary  powers  of 
vision  and  hearing.  Baboons  inhabit  such  mountains  as  Machachi, 
though  what  they  subsist  on  is  a  mystery.  A  fair  bag  of  francolins  and 
hares  can  be  had  on  the  higher  mountains  intervening  between  the 
native  locations.  In  the  low  countries,  on  newly  ploughed  land,  I  have 
several  times  seen  small  flocks  of  ibis.  A  common  and  very  confiding 
bird  of  prey  seen  everywhere,  very  often  on  the  telegraph  wires,  is 
a  small,  beautifully  coloured  terracotta-red  and  French-grey  kestrel. 
The  hooded  raven  is  as  ubiquitous  as  in  most  African  countries. 
Another  species,  all  black  and  of  lighter  build,  is  especially  amusing 
to  watch,  with  his  merry  gurgling  crow  and  dancing  antics.  During 
my  stay  in  Maseru,  I  twice  remarked  a  pair  of  large  owls  {Biiho  verreauxi) 
in  the  eucalyptus  and  wattle  plantation  known  as  "  Hades."  Widow 
finches  are  very  numerous,  and  destructive  to  crops.  Larks  and  creep- 
ing warblers  are  the  commonest  birds  in  the  open  country.  Bulbuls 
and  sparrows  are  plentiful  in  the  townships,  where  they  levy  heavy  toll 
on  the  fruit.  Rollers,  hoopoes,  and  nightjars  are  very  rarely  seen. 
A  few  duck  are  to  be  seen  now  and  again  on  out-of-the-way  pools.  It 
is  not  a  snipe  country.  On  the  little-known  slopes  of  the  Drakensberg, 
on  the  eastern  border,  there  are  rumoured  to  be  such  mighty  antelopes 
as  the  eland  and  hartebeestc,  also  leopards  and  other  carnivora.  Snakes 
are  very  rarely  met  with,  if  I  am  to  judge  from  my  own  experience.  I 
collected  one  harmless  species  at  10,000  feet  on  Machachi,  which  Mr. 
Boulenger  determines  as  Amplorhinus  multimaculatus,  one  of  the  Psam- 
mophidse,  or  sand-snakes  ;  perhaps  I  saw  the  sloughs  of  about  two  more 
found  in  the  lowlands.  Two  species  of  diptera — an  iEstrid  and  a  pupi- 
parous  species — are  parasitic  on  horses  chiefly.  Oaatrophilm  equi  repro- 
duces its  species  in  the  ordinary  way,  by  depositing  its  ova  on  the  hairs 
of  the  forehand,  whence  they  are  bitten  off  by  the  host,  swallowed,  and 
matured  as  larvaB  in  the  stomach.  Hippohosca  rufipes  has  a  more  re- 
markable life-history,  as  given  me  by  Mr.  E.  E.  Austen,  of  the  Natural 
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History  Museum :  '^  The  female  produces  a  single  living  larva  at  a  time, 
the  lava  attaining  full  growth  within  the  body  of  the  mother  by  means 
of  a  Eort  of  placental  connection  with  the  wall  of  the  oviduct.  On 
being  extruded,  the  larva  at  once  pupates,  in  consequence  of  which  the 
group  of  flies  to  which  Hippohosca  belongs  has  been  termed  Pupipara." 
There  is  much  to  be  done  for  entomology  in  the  highlands,  and  even  in 
the  lowlands,  in  the  less-known  orders.  In  fact,  I  think  up  to  the  time 
of  my  visit  nothing  in  this  way  had  been  collected,  except  Bhopalocera 
by  Mr.  Trimen  long  ago.  Quite  a  number  of  my  Heterocera  proved 
new;  also  one  Bhopaloceron,  taken  high  up  in  the  mountains,  a  good 
many  Hymenoptera,  and  one  large  Arachnid,  described  by  Mr.  li.  I. 
Pooock.  The  only  land-shell  so  far  recorded  from  Basutoland  is  one 
from  Maohachi,  described  by  Mr.  Edga»  Smith  as  Achatina  Machachensis, 
n.  sp. 

The  Basuto  deserve  every  credit  for  their  energy  and  industry  in 
agricultural  development,  even  though  the  motive  be  money  wherewith 
to  purchase  live  stock  and  wives.  But  when  this  has  been  said  for 
them,  with  the  exception  of  such  enlightened  chiefs  as  Jonathan  Molapo 
and  those  of  the  younger  generation  who  have  been  highly  educated 
by  the  missionaries,  they  are  far  below  the  natives  of  the  interior  in 
that  healthy  morale  which  characterizes  wild  men. 

All  who  have  travelled  in  the  interior  of  Africa  will  have  experienced 
the  extraordinary  hospitality  of  its  peoples,  though  it  may  be  not  all 
at  once,  perhaps,  because  either  the  strangers  are  objects  of  terror  or 
suspicion,  or  because  they  will  precipitate  hostilities  by  helping  them- 
selves to  what  they  find  without  first  exchanging — what  very  often  are 
the  most  absurd — preliminary  courtesies,  or  for  some  other  reason.  In- 
variably, when  once  friendly  relations  have  been  established,  hospitality 
is  met  with  everywhere;  whatever  the  people  have  in  the  shape  of 
food  they  bring — fowls,  eggs,  vegetables,  grain  ;  in  the  case  of  chiefs, 
a  goat,  a  sheep,  or  a  bullock.  If  such  hospitality  is  withheld,  it  is 
considered  hostility — in  fact,  a  declaration  of  war,  if  not  explained. 
During  my  time  in  Basutoland,  it  often  happened  that  I  slept  out  where 
night  overtook  me,  sometimes  without  a  bite  of  food  or  drink,  but  never 
once  did  a  native  offer  me  anything,  nor  would  they  sell  me  as  much 
as  an  egg  at  any  price.  On  the  other  hand,  from  their  chiefs  down- 
wards, they  were  not  ashamed  to  beg.  Nsani  of  Maseru  came  to  me 
to  beg  meat  from  the  carcase  of  a  Government  horse  on  which  I  was 
holding  a  post-mortem. 

A  fair  test  of  the  African's  status  as  a  man  is  the  standard  of  virtue 
prevailing  amongst  his  female  kind.  It  used  to  be  said  of  the  Amazulu, 
*'  A  waggon-load  of  trade  goods  will  not  buy  the  dishonour  of  a 
woman ! "  The  same  applied  to  the  Nyasa  tribes  in  days  gone  by. 
Doubtless  it  still  holds  good,  except  in  the  case  of  abandoned  women 
in  the  neighbourhood  of  European  settlements.     It  cannot  be  said  of 
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tbo  Basuto  women,  whose  immorality  is  without  restraint  What  a 
contrast  to  the  women  of  the  interior,  whose  modesty  is  such  that,  even 
when  in  a  Earopean's  employ  for  quite  a  time,  they  will  rarely  address 
a  word  to  him  on  any  matter  however  urgent,  nor  can  they  readily  be 
brought  to  reply  to  a  question  addressed  to  them  in  connection  with 
their  work  or  pay  I  The  result  of  this  polyandrous  propensity  on  the 
part  of  the  Basuto  women  is  that  disease  is  exceedingly  prevalent. 

The  Basuto  possess  almost  none  of  that  interest  which  attaches  to 
wild  men.     Their  natural  habits,  the  outcome  of  instinct,  have  been 
lost  from  contact  with  whites,  whose  vices  they  have  absorbed,  without 
their  virtues.     The  first  impression  one  has  of  them  is  that  they  are 
a  mongrel  race,  not  Bantu,  but  a  cross  between  these  and  some  xanthous 
people  of  South  Africa,  with  perhaps. some  European  blood  as  well. 
All  colours  are  they — bronze,  yellow,  and  yellowish- white.     A  oommon 
feature  noticeable  amongst  them  is  a  long  hooked  nose,  of  Semitic 
shape  above,  having  the  squat  tip  and  wide-open  orifices  of  the  negro. 
Some  have  hatchet  faces,  beetle  brows,  lantern  jaws,  thin  lips,  or 
almost  almond-shaped  eyes.    Bishop  Steere's  definition  of  a  ''  nigger  " 
as  opposed  to  a  "  native  "  used  to  be  ''  a  native  in  Eoropean  clothing." 
Dress  up  a  negro  with  a  view  to  making  him  as  grotesque  a  figure  as 
possible,  and  you  have  a  very  fair  idea  of  the  ordinary  Mosuto.     A 
tawdry  multi-coloured  woollen  night- cap  with  a  bobbin-like  tassel  is 
worn,  pulled  down  over  the  head,  covering  the  brow,  the  ears — as 
often  as  not — and  the  nape  of  the  neck.     The  only  upper  garment 
of  any  sort  is  a  coloured  woollen  blanket  or  shawl  with  fringes,  worn 
humped  over  the  shoulders,  where  it  is  pinned  by  a  safety-pin  about  6 
inches  long,  specially  imported  for  the  purpose.     Below  this  are  trousers, 
tattered  and  plastered  with  patches  of  cloth  of  all  kinds,  retained  in 
position  by  a  money-belt,  or  it  may  be  braces.     Clumsy  boots,  with 
or  without  putties,  or  bandages  of  rags,  complete  the  illusion.     Figures 
such  as  these  throng  the  towns  and  elbow  and  jostle  one  another  in  the 
stores,  or  are  to  be  met  on  the  roads  and  paths,  perched  on  the  backs  of 
unkempt  ponies.     No  Mosuto  will  walk  a  yard  if  he  can  help  it ;  failing 
a  pony  or  donkey,  they  will  ride  an  ox  or  a  cow,  small  boys  at  play 
even  a  goat. 

The  dress  of  the  women  resembles  rather  that  of  the  Dutch.  On 
their  heads  they  wear  coloured  handkerchiefs  tied  under  the  chin, 
bright  colours,  such  as  orange,  yellow,  and  green,  being  in  especial 
demand.  The  only  other  garment  is  a  plain  print  dress,  with  a  shawl 
over  the  shoulders.  Women  living  in  the  towns  as  a  rule  wear  stock- 
ings and  shoes. 

The  above  description  applies  only  to  the  Basuto  as  a  whole.  In 
the  case  of  some  chiefs  and  of  the  educated  members  of  the  tribe,  their 
dress  is  identical  with  that  of  the  European  in  the  yninutest  detail^  even 
to  high  linen  collars. 
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European  settlements  are  a  pleasing  contrast  to  other  parts  of 
the  country,  for  they  are  green  oases  in  an  otherwise  treeless  waste. 
Many  European  timber  trees  and  all  fruit  trees  thrive  well  with  little 
care.  The  oak  grows  as  luxuriantly  and  twice  as  fast  as  in  Great 
Britain,  bearing  acorns  more  than  double  the  normal  size.  Its  timber 
is  not  as  hard,  owing  to  its  quicker  growth.  Scotch  firs — indeed,  all 
firs — do  particularly  well ;  also  the  walnut,  Spanish  chestnut,  beech, 
mountain  ash,  and  black  poplar.  The  willow  does  well  in  moist  land.  I 
was  disappointed  not  to  see  either  the  elm  or  the  lime.  In  the  residency 
garden  at  Maseru  there  are  many  familiar  shrubs  from  home,  including 
lilac,  laurel,  box,  and  syringa.  Common  creepers  on  the  houses  of 
Europeans  are  jasmine  (white  and  yellow),  honeysuckle,  clematis,  and 
passion  flower.  Pnvet  as  a  fence  grows  with  great  vigour,  a  mass  of 
strong-smelling  flower  in  the  summer.  The  quince  also  is  largely 
utilized  for  fences,  so  that,  with  its  handsome  and  highly  edible  bright 
yellow  fruit,  it  is  as  profitable  as  conspicuously  pretty.  Fences  of 
cherry  are  occasionally  seen ;  one  in  particular  do  I  remember  in  the 
Government  secretary's  garden,  which  provided  more  than  one  cherry 
tart  for  the  police  mess.  Owing  to  the  complete  rest  afforded  by  the 
hard  winter,  stone  fruits  grow  anyhow,  bearing  crops  so  heavy  as  to 
cause  their  branches  to  split  under  the  weight.  There  are  apricots, 
peaches,  nectarines,  a  few  plums,  greengages,  pears,  apples,  mulberries, 
figs,  and  grapes,  not  always,  it  may  be,  producing  fruit  of  the  best  quality, 
but  in  astounding  quantity.  Never  anywhere  have  I  seen  heavier  crops 
of  apricots  than  on  some  of  the  trees  in  the  police  mess  garden  at  Maseru. 
Bush  fruits  I  saw  none,  except  two  stunted  gooseberry  bushes  in  the 
garden  at  Motsekuwa.  The  strawberry  is  widely  distributed.  The 
winters  are  too  severe  for  such  tropical  fruits  as  the  banana,  the  paw- 
paw, and  the  custard  apple.  Lemons  do  very  well  at  Moriya ;  oranges 
are  nowhere  a  success.  Vegetables  are  somewhat  disappointing — perhaps 
because  they  do  not  receive  sufficient  care.  Cauliflowers,  cabbages, 
Jerusalem  artichokes,  beans,  and  asparagus  are  about  the  best.  Potatoes, 
as  a  rule,  are  very  poor. 

The  gi'eat  mistake  made  hitherto  in  timber-planting  in  Basutoland 
has  been  the  universal  introduction  of  the  eucalyptus,  with  its  known 
tendency  to  desiccate — in  a  country  already  too  dry — and  to  poison  all 
other  vegetable  growth  in  its  vicinity.  The  Australian  wattle  would 
have  been  preferable. 

Firs  would  have  been  best  of  all,  for,  though  slow  growers,  they 
thrive  capitally,  and,  shedding  their  spines,  these  retain  the  moisture  in 
the  soil  after  the  manner  of  coconut-fibre. 

Much  has  been  written  of  the  pony  of  the  country — that  he  is  a 
paragon  of  soundness,  of  bottomless  endurance,  worth  any  money.  After 
ten  months'  purchasing  for  army  requirements,  my  experience  is,  the 
first  qualiflcatlon   is   rarely   met   with   in  adult  animals;  the  second 


662  BASOTOLiLND  AND  THE   BASUTO. 

results  from  the  spartan  rearing,  involving  the  survival  of  only  the 
fittest;  and,  granted  the  two  first,  the  third  follows  as  a  matter  of 
oonrse.  The  Mosnto — after  the  manner  of  the  native — is  a  bad  master 
to  his  beast,  using  him  hardly,  working  him  as  if  regardless  of  his 
being  flesh  and  blood,  and  begmdging  him  any  other  food  than  snch 
grass  as  he  is  able  to  pick  np  for  himself.  No  compassion  is  shown  for 
either  extreme  yonth  or  old  age. 

By  far  the  most  interesting  portion  of  the  Protectorate  is  the  monn- 
tainons  eastern  half,  commencing  about  30  miles  east  of  Maseru,  and 
extending  to  the  Natal  border.  Unfortunately,  having  my  duty  to  do, 
the  most  I  was  able  to  do  was  to  enter  the  promised  land — in  other 
words,  to  make  the  ascent  of  Mount  Machachi  and  put  in  three  dajs  on 
its  slopes.  This  had  been  reported  to  me  to  be  the  highest  mountain 
in  the  country,  11,000  feet;  but  I  was  afterwards  assured  bj  the  Rev. 
B.  H.  Dyke,  of  Moriya,  whose  father  was  the  pioneer  Huguenot  mis- 
sionary in,  I  think,  1844,  that  Mount  Hamilton,  on  the  eastern  border, 
is  considerably  higher — over  12,000  feet,  and  that  Machachi  is  not  as 
much  as  is  believed  by  the  Protectorate  ofiicials. 

Leaving  my  spare  horses  and  mules  at  a  point  about  7  miles  from 
the  foot  of  the  mountain,  and  using  two  ponies  for  our  packs,  myself 
and  servant,  with  two  natives,  walked  to  the  base,  and  the  next  morning 
climbed  the  mountain  by  a  fairly  good,  though  steep,  circuitous  track 
to  a  col  some  800  or  1000  feet  from  the  summit,  where  we  put  in  two 
nights  in  the  open.  It  was  in  the  rainy  season,  but,  with  the  exception 
of  the  first  night,  the  weather  was  fine,  though  cold  and  boisterous. 

From  the  bare  ill-watered  lowlands  to  the  slopes  of  Machachi,  with 
its  abundant  clear  cold  streams,  its  invigorating  atmosphere,  its  pro- 
fusion of  wild  flowers,  and  new  forms  of  insect  and  animal  life  at  every 
turn,  was  indeed  a  delightful  change.  About  half  its  time  the  rocky 
peak  is  hidden  in  the  clouds.  During  the  cold  season  the  snow  lies  for 
weeks  and  months  on  the  upper  slopes. 

Pelea  capreolus  are  tolerably  plentiful  at  the  higher  altitudes,  and  I 
was  glad  to  have  this  opportunity  of  observing  them.  Like  goats,  they 
look  for  danger  from  below,  not  from  above.  From  the  nature  of  the 
country  they  frequent  they  are  difficult  to  approach,  for  the  slopes  are 
open,  steep,  and  covered  with  loose  stone,  and,  sound  travelling  readily, 
the  least  noise  made  by  displacing  a  stone  tells  its  tale.  Then  from 
the  slope  above  or  across  a  valley  comes  the  weird  cry  of  alarm — 
**  Haa !  " — from  a  buck  standing  motionless  amongst  rocks  the  colour 
of  his  coat.  I  have  tried  to  locate  the  whereabouts  of  a  buck  for  several 
minutes,  during  which  he  has  periodically  uttered  his  alarm,  but  have 
not  been  able  to  distinguish  him  until,  in  turning  to  go,  his  white  tail 
betrays  his  form.  High  up  on  the  mountain  I  remarked  a  field  rat 
with  large  ears,  of  which  I  could  not  secure  a  specimen,  having  neither 
a  gun  nor  a  trap. 
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Wild  flowers  are  ia  extraordinary  profasion — heaths,  ixia,  gladioli, 
hjauiaths,  primnlee,  carnations  of  tiny  size,  meadow  orchids,  garania, 
and  ferns. 

The  summit  of  Maohachi  is  of  solid  rock,  in  proces3  of  disintegration 
in  the  alternating  heat  and  frost.  Dr.  Fiett,  of  the  Geological  Survey 
Museum,  has  determined  a  specimen  of  this  to  be  amjgdaloidal  lava, 
containing  apophyllite  and  prehnite,  coated  with  dark  green  chlorite. 
Another  rock  from  1000  feet  lower  altitude  is  pronounced  by  the  same 
authority  to  be  ophitic  olivine  dolerite  reddened  by  decomposition. 

All  over  the  mountain  there  are  abundant  streams  of  the  clearest 
water  possible,  often  flowing  over  beds  or  through  basins  of  solid  rock. 
Water  oozes  from  under  the  rocks  within  150  feet  of  the  summit. 

Parts  of  the  mountain  are  sheer  precipice,  especially  to  the  north- 
west and  north-east.  From  the  summit,  looking  eastward,  the  view  is 
one  of  magnificent  and  weird  grandeur,  a  knotted  mass  of  mountains, 
little  inferior  to  Maohachi,  the  contour  of  which  no  man's  eye  could 
•define.  In  the  opposite  direction,  the  vast  expanse  of  what  in  com- 
parison is  flat  country  lacks  salient  features  on  this  account,  and,  at  tho 
time  I  viewed  it,  was  much  obscured  by  the  lowland  haze. 

Much  has  been  written  in  reports  of  the  richness  of  Basutoland  as 
a  grain  country,  producing  for  its  size  more  maize  and  wheat  than  any 
other  part  of  South  Africa.  If  this  is  to  be  maintained  in  the  future, 
some  efiective  scheme  must  be  evolved  to  preserve  the  rainfall  for  the 
land,  and  prevent  the  wholesale  wash  o£f  and  wash  out  of  the  Earth's 
surface  ever  increasingly  going  on.  In  the  neighbourhood  of  towns,  on 
the  roads  and  tracks,  and  on  slopes  denuded  of  vegetation,  watercourses 
are  formed — at  fir^t  the  merest  crevasses,  ultimately  becoming  huge 
ravines  30  or  40  feet  wide  and  20  deep,  which  receive  the  rainfall  of 
a  large  area  of  land,  bearing  this  away  with  little  or  no  benefit  to  the 
land  drained,  at  the  same  time  washing  off  its  top  soil  in  doing  so, 
besides  carrying  away  huge  masses  of  earth  from  the  banks  of  the  ravines 
themselves.  What  is  wanted  is  to  arrest  the  growth  of  snch  water- 
courses where  formed,  and  to  prevent  their  formation  by  enabling  the 
land  to  absorb  its  rain,  which  may  be  done  by  not  denuding  it  of  its 
grass — better  still,  by  planting  timber.  It  is,  of  course,  hopeless  to 
look  to  native  enterprise  to  do  anything  in  this  way.  Therefore  it  can 
only  be  done  by  Government,  with  funds  raised  by  taxation. 

Bridges  are  badly  wanted  across  the  Great  Caledon  river  (where, 
when  the  river  is  very  high,  the  pent  cannot  work),  the  Little  Caledon 
river,  and  the  Makhaleng  river  on  the  north  of  Mohaleshoek,  which,  in 
the  rainy  season,  delay  traffic  for  days  on  end,  causing  loss  of  property 
and  sometimes  loss  of  life  as  well. 

It  is  late  somewhat  to  legislate  for  contagious  diseases,  but  much 
good  might  yet  result  from  this,  in  the  case  of  man  and  beas\  No 
country  in  all  Africa  could  be  better  off  in  facilities  offered  to  the 
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natives  to  educate  themselves.  There  are  mission  stations  at  every  few 
miles — those  of  the  Churoh  of  England  with  its  headquarters  at  Masite, 
the  Eoman  Church,  and,  most  numerous  of  all,  the  French  Protestant 
Mission  with  its  headquarters  at  Moriya.  All  are  deserving  of  the 
greatest  credit  for  the  pitch  of  education  to  which  so  many  of  the 
young  Basuto  have  attained. 

No  man  could  desire  a  healthier  or  pleasanter  climate  than  that 
of  Basutoland.  It  nearly  resembles  what  that  master  man  and  mind. 
Sir  Eichard  Burton,  has  termed  the  "champagne  air  of  the  desert." 
Never  does  one  experience  any  sensation  of  lassitude.  It  is  hot  in 
the  hot  season,  though  not  oppressively  so.  During  the  summer  I 
was  there,  the  maximum  temperature  in  the  low  country,  i.e.  5000  to 
5500  feet,  did  not,  I  think,  exceed  94°.  The  cold  is  proportionately 
much  greater,  15°  to  20°  of  frost  not  being  uncommon,  accompanied  by 
hail,  snow,  and  cutting  winds,  fatal  alike  to  man  and  beast.  In  June, 
1902,  there  was  just  such  a  spell  of  cruel  weather — ^hail,  snow,  rain, 
wind,  and  frost,  in  conjunction  or  rapid  succession,  productive  of  whole- 
sale disaster.  There  were  reported  to  have  died  from  exposure  to  it, 
between  Aliwal  north  and  the  south-west  border  of  Basutoland,  some 
twenty-eight  natives.  There  was  hardly  an  ovmer  of  live  stock  in  the 
country  who  did  not  su£fer  heavily.  For  quite  a  fortnight  the  snow 
lay  at  Mafeteng,  altitude  about  5100  feet.  As  is  only  to  be  expected 
from  the  conformity  of  the  country,  there  are  terrific  thunderstorms  in 
the  hot  season.  If  the  traveller  comes  in  for  one  in  the  Moriya-Masite- 
Eheme  valley,  he  cannot  fail  to  be  impressed  by  the  awful  grandeur 
of  the  elements — the  inky  black  masses  of  clouds  rushing  together  fron^ 
over  the  mountain- tops,  the  lurid  lightning  thrilling  him  to  his  marrow,, 
the  deafening  thunder  exploding  and,  as  it  were,  splitting  the  rocks- 
on  the  slopes  above,  the  rain  and  wind  which  he  and  his  horse  cannot 
face.  For  the  time  being,  he  realizes  what  it  is  to  feel  at  the  mercy  of 
the  Creator,  Luckily,  such  storms  are  of  short  duration ;  thirty  minutes 
and  the  worst  is  over.  The  difficulty  then  is  the  impassability  of  the 
streams  and  watercourses,  to  say  nothing  of  the  slippery  state  of 
the  paths. 

The  Sesuto  Language. 

On  first  hearing  Sesuto  spoken,  it  appears  not  to  be  a  Bantu  tongue.  On 
closer  acquaintance,  there  can  be  no  doubt  it  is,  though  of  another  class  to  that 
of  the  tribes  of  equatorial  Africa.  It  abounds  in  the  letters  /*  and  o.  Many 
words  end  in  '7ig. 

Seven  classes  of  nouns  only  are  admitted  in  what  is  at  present  the  standard 
grammar,  compiled  by  Mabille  and  Jacottet.  Myself,  I  should  be  inclined  to 
revise  these  by  altering  the  prefix  of  one,  and  by  adding  three  more  clastes : — 

Class  I.— Prefix  :  sing,  "mo-,''  pL  *'ba-":  motho,  batho,=  person. 

Class  II. — Prefix ;  sing,  "mo-,"  pi.  "  me-" :  motsi,  met8i,=  village. 

Class  III.— Prefix :  sing.  "  le-,"  pi.  "  ma-"  :  leiba,  maiba,  =  blue  rock  pigeon. 


THE  ANTARCTIC  EXPEDITION.  656 

Class  IV.— Prefix :  sing.  "  se-,"  pi.  "li-":  eeolo,  liolo,=  ant-hill. 
Class  V. — Prefix:  sing,  "bo-,"  pi.  "  ma-":  bosiu,  masiu,:*:  night. 
Class  VI. — Having  no  prefix  in  the  singular:  ntsintsi,  dintsintBi,=  fly. 
Class  VII. — Having  irregular  plural :   leihlo,  mahlo,  =  eye  ;   leino,  meno,  = 

tooth. 
Class  VIII. — Haying  no  prefix  :  metsi,  =  water. 
Class  IX. — Infinitives  of  verbs :  "  ho  "  :  ho  palama,  =  to  ride,  riding. 
Class  X. — Locative :  "  ha." 
I  am  indebted  to  Sir  Harry  Johnston  for  the  insertion  of  Class  X. 

A  few  common  verbs  are — 

Ho  ya      =  to  eat.  Ho  hela  =  to  cut  grass. 

„  nwa    =  „  drink.  „  thiba  =  „  stop, 

tlisa   =  „  bring.  „  bitsa  =  „  call, 

tlosa  =  ,,  take  away.  „  lema  =  „  cultivate. 


At  a  person's  is  expressed  by  **  ha."  "  Ha  Bereng  "  =  "  At  BerengV."  At, 
on,  or  in  a  place,  by  a  suffix  ending  in  -ng :  **  Thabaneng  "  =  "  On  the  hill."  The 
usual  greeting  is  "  Dumela ! "  or  if  addressed  to  a  chief  or  European,  "  Dumela 
Morena ! "  «*  I  trust  you,  chief!  "  to  which  the  reply  is  a  long-drawn  "  E — E — E !  ^ 
This,  as  a  rule,  is  followed  by  the  question,  "  U  ea  kae  ? "  =  "  Where  are  you* 
going?" 

As  a  people,  the  Basuto  are  impertinently  inquisitive,  questioning  one  cr- 
one's followers  on  meeting,  continuiog  this  until  they  have  passed  out  of  earshot,^ 
or  even  accompanying  one  some  distance  to  do  so.    Many  hundreds  of  times  have 
I  been  obliged  to  rid  myself  of  noisy  inquirers  by  telling  them  to  go  their  way 
and  leave  me  to  go  mine.    A  common  practice  is  to  ask  for  matches — even  to 
stop  one  expressly  for  the  purpose,  by  shouting  from  a  distance. 
^     From  this,  and  from  their  general  behaviour  to  Europeans  in  a  himdred  other 
ways,  it  is  obvious  they  have  not  that  respect  for  them  which,  from  contact  with 
the  tribes  of  the  interior,  and  even  the  Zulus,  one  has  come  to  expect.    Familiarity 
with  the  lowest  class  of  white,  some  of  whom  are  to  be  found  in  Basutoland,  has^ 
bred  contempt. 


THE  ANTARCTIC  EXPEDITION. 

The  mails  which  reached  this  ootintry  duricg  the  month  of  May  haver 
brought  numerous  private  letters  from  members  of  the  British  Antarctic 
Expedition  as  well  as  the  official  report  of  Captain  Scott.  The  latter 
will  form  the  basis  of  the  communication  to  be  made  by  the  President 
at  the  meeting  of  June  10,  on  the  results  of  the  first  season's  work  in 
the  Antarctic;  but  various  details,  supplementing  those  previously 
published,  are  to  be  gathered  from  the  letters  above  alluded  to,  extracts 
from  which  have  been  published  in  the  public  press.  The  fuller  in- 
formation thus  available  confirms  in  the  most  satisfactory  manner 
the  favourable  impression  conveyed  by  the  original  telegram  as  to  the 
results  attained,  both  at  the  base  station  and  during  the  various 
sledge  expeditions.     Among  the  most  important  geographical  results, 
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in, addition  to  those  previonsly  meDtioned,  are,  in  the  first  place,  the 
difioovery  that  Monnts  Erebna  and  Terror  form  part  of  a  comparatively 
small  islaad,  the  so-oalled  HoMordo  bay  being  in  reality  a  strait ;  and 
in  the  second  the  eatabliehment  of  the  hot  that  a  great  coatinental  mass 
of  inland  ice  extends  woitward  a  oonsiderable  distance  from  the  ooaat. 


at  an  altitude  of  0000  feet.  It  waa  during  the  sledge  expedition  of 
Lieut.  Armitage  and  Lieat.  Skelton  that  tbis  ice-sheet  was  ascended, 
the  accomplishment  of  the  feat  entailing  the  greatest  difficalties.  The 
party  had  no  Aoga,  and  were  obliged  to  drag  their  own  sledgee,  which 
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had  to  be  continually  unloaded,  lowered  down  into  crevasses  50  to  60 
feet  deep,  and  hauled  up  on  the  other  side.  Arrived  at  the  summit,  one 
man  suffered  severely  from  the  rarefied  air.  The  extensive  character 
of  the  land  discovered  during  Captain  Scott's  southward  sledge  journey 
Eeems  fully  borne  out  by  the  further  details  received,  and  the  mountain 
ranges  which  traverse  it  are  said  to  reach  a  height  of  14,000  feet.  It 
appears  that  the  land  discovered  at  the  eastern  end  of  the  ice-barrier  is 
distinct  from  the  southward  extension  of  Victoria  Land,  and  Captain 
Scott  proposes  to  name  it  King  Edward  YII.  Land. 

As  regards  the  voyage  of  the  Morning^  and  the  meeting  with  the 
Discovery y  it  is  stated  that  the  antarctic  circle  was  crossed  on  Chiistmas 
Day,  three  weeks  after  leaving  Ljttelton,  two  islands  being  discovered 
the  same  day.     On  January  3  Victoria  Land  was  sighted,  but  it  was 
not  until  the  8th  that  a  landing  was  effected  at  Cape  Adare.     Proceeding 
through  heavily  packed  ice,  a  party  landed  at  Possession  island,  which 
was  covered  with  penguins.    A  wide  track  had  been  made  by  the  birds 
to  the  centre  of  the  island,  the  larger  stones  being  removed  from  the 
paths.     In  the  neighbourhood  of  Wood  bay  and  Coulman  island  the  ioe 
was  especially  heavy.      On  January  14,  a  landing- party  left  a  record 
at  Franklin  island,  and  four  days  later  letters  from   Captain   Scott, 
which   had  been   deposited  at  Cape   Crozier,   were  taken  off.      The 
Morning  continued    to  force    her  way    through    the    pack,   and    on 
January  23  sighted  the  Discovery ^  which  was  separated  from  the  relief 
ship  by  10  miles  of  fast  ice,  so  that  the  two  expeditions  effected  a 
junction  by  means  of  sledges.     Sabsequently  some  of  the  ice  broke 
away,  and  by  February  26  the  distance  between  the  two  ships  was 
reduced  to  5  miles ;  but  not  even  the  heaviest  gales  did  anything  to 
further  break  up  the  intervening  ice-fields.     Captain  Scott  considers 
that  the  season  was  exceptionally  bad,  for  last  year,  after  the  one  year's 
ice  originally  found  at  the  spot  had  broken  away,  the  water  remained 
open  for  at  least  six  weeks.     At  the  time  of  writing,  shortly  before  the 
departure  of  the  Morning,  the  weather  was  getting  much  colder  and 
more  blustering.     The  leader  regretted  the  enforced  detention  prin- 
cipally on  account  of  the  waste  of  time,  for  all  the  party  remained  as 
keen  as  ever,  and  had  it  been  possible  to  return  to  New  Zealand  this 
season,  he  had  fully  intended,  if  possible,  to  return  for  a  third  season's 
work.     He  says  that  it  would  be  difficult  to  imagine  a  happier  or  more 
comfortable  community,  though  the  relief  party  saw  evident  traoes,  in 
the  appearance  of  the  explorers,  of  the  hardships  they  had  undergone, 
the  men  looking  years  older  than  when  they  set  out.     The  position 
of  the  winter  quarters  was  in  77°  51'  S.,  166°  42'  E. 

Among  the  incidents  and  personal  adventures  described  in  the 
correspondence,  one  of  the  most  striking  is  the  experienoe  of  a  young 
New  Zealander  on  the  Discovery's  staff — Hare  by  name.  He  formed 
one  of  the  party  sent  out  in  March,  1902,  to  deposit  a  record  at  Cape 
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Crozier,  which,  as  already  mentioned,  was  overtaken  by  a  blizzard 
when  not  more  than  10  miles  from  the  ship  during,  the  homeward 
journey.  Hare  beoame  separated  from  the  rest  of  the  i>arty,  and, 
becoming  exhausted  in  his  fruitless  search  for  the  track,  fell  asleep 
in  the  snow.  He  remained  asleep  thirty-six  hours,  being  soon  buried 
in  a  snowdrift ;  but,  strange  to  say,  awoke  on  the  second  day  little  the 
worse  for  his  hazardous  adventure.  It  was  during  this  same  blisizard 
that  the  seaman  Yince  lost  his  life,  the  party  with  which  ho  was  having 
unwittingly  approached  a  precipice,  down  which,  being  the  foremost, 
he  must  have  been  precipitated,  no  trace  being  discovered  of  the  missing 
man  by  the  search-parties  sent  out  from  the  ship. 

The  scientific  observations  have  been  carried  on  throughout  with 
great  thoroughness,  over  twelve  months'  continuous  work  being  done 
at  the  winter  quarters,  in  addition  to  a  considerable  amount  of  magnetic 
work,  soundings, 'dredging,  etc.,  at  sea.  Mr.  Bernacchi  thus  describes 
the  work  accomplished  in  the  field  of  terrestrial  magnetism.  *'  All  the 
international  term-days  have  been  kept.  The  curves  are  unique  and 
of  a  most  interesting  nature.  The  very  large  annual  variation  in  the 
elements  is  perhaps  the  most  conspicuous  thing,  but  it  is  the  individual 
•curve  that  is  so  interesting.  .  .  .  We  have  something  like  400  magpieto- 
grams.  .  .  .  The  seismograph  has  been  working  the  whole  year,  but 
very  few  shocks  and  tremors  are  recorded.  Our  largest  are  on  May  25 
and  September  22,  which  seems  to  correspond  with  your  record  on 
April  18.  There  are  some  irregularities  in  the  line,  which  might  be  due 
io  the  Guatemalan  earthquake.  ...  I  have  also  a  year's  observations 
of  atmospheric  electricity.*'  The  lowest  temperature  recorded  during 
the  winter  was  -  60°  Fahr.,  or  92°  of  frost. 
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TiiK  Coal-fields  of  Scotland. 

'  The  Coal-fields  of  Scotland.'    By  Robert  W.  Dron,  a.m.i.c.e.     London  : 

Blackic  &  Son.    1002. 

In  a  volume  under  this  title,  extending  to  upwards  of  360  page?,  and  illustrated 
with  sixteen  plates  giving  geological  maps  and  sections,  besides  woodcuts  in  the 
text,  the  author  deaU  in  succession  with  the  coal-fields  of  all  the  coal-producing 
counties  of  Scotland.  There  is  also  a  general  chapter  on  the  Carboniferous  Forma- 
tion as  developed  in  Scotland,  one  on  the  Lothian  Oil  Shales,  one  on  Undersea 
Coal,  and  one  on  the  Duration  of  the  Scottish  Coal-fields.  This  last  contains  a 
variety  of  historical  and  statistical  matter,  the  statistics  being  necessarily  to  a 
large  extent  conjectural.  In  an  elaborate  table  on  pp.  326-398,  prepared  by  the 
author  about  1899,  and  originally  published  in  the  Transactions  of  the  Institute 
of  Mining  Engineers,  vol.  xviii.,  particulars  are  given  as  to  the  estimated  quantity 
of  coal  originally  available  in  every  coal-working  district  in  Scotland,  a  distiaction 
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being  made  between  what  the  compiler  calls  **  proven  coal "  and  "  reserve  coal." 
Under  the  head  of  "  proven  coal  ^*  are  included  all  the  known  workable  seams  of 
2  feet  thick  and  over,  while  under  that  of  "  reserve  coal  ^  the  author  has  reckoned 
all  the  seams  from  I  foot  to  2  feet  in  thickness  and  all  the  seams  of  the  Carboni- 
ferous Limestone  lying  beneath  the  Millstone  Grit.  Taking  as  his  basis  data  con- 
tained in  the  report  of  the  last  Boyal  Commission  on  coal,  he  has  then  calculated 
the  total  quantity  of  that  coal  that  has  already  been  worked,  and  has  arrived  at 
the  conclusion  that  there  remain  in  round  numbers  4635  millions  of  tons  of  "  proven 
coal  at  moderate  depths  ^*  still  available,  besides  5994  millions  of  tons  of  thin  and 
deep  seams.  In  this  latter  quantity  are  included  one  thousand  millions  of  tons 
under  the  Firth  of  Forth,  the  author  taking  a  different  view  from  Dr.  Hull  in  his 
book  on  '  Our  Coal  Resources,^  where  the  opinion  is  expressed  that  coal-mining 
under  the  Firth  of  Forth  is  impracticable  on  a  large  scale  on  account  of  the  danger 
from  water.  Undersea  workings  are  already  carried  on  from  Buckhaven,  Wemyss, 
and  elsewhere  on  the  Fife  shore,  and  preparations  are  being  made  to  test-  the 
workableness  of  the  undersea  coal  near  Cockenzie  in  Haddingtonshire,  a  company 
having  leased  from  the  Crown  the  coal  for  2  miles  under  the  Firth  of  Forth  at  that 
point.  Mr.  Dron  thinks  that  a  fairly  safe  allowamce  for  the  extent  of  coal  that 
may  be  worked  underneath  that  inlet  is  3  miles  from  each  coast.  According  to 
returns  which  have  been  collected  since  1876,  the  coal  raised  in  Scotland  in  the 
last  quarter  of  last  century  was  produced  by  the  different  counties  in  the  following 
proportions : — 


Counties. 

Per  cent. 

Conn  tie  \ 

Per  cent. 

Lanark         

...     55-90 

Clackmannan 

•  •  • 

...                    •..                X*4U 

jn.yT    .••           .*•           «•• 

...     14-35 

Dumbarton  ... 

•  •• 

...                   ...               X    mV 

Fife  and  Kinross    ... 

...     11-95 

Haddington 

•  •  • 

1-20 

Stirling       

...       605 

Dumfries    and 

minor 

producing 

Edinborgh 

...      3  75 

counties    ... 

... 

...               ...            U'od 

fiinlithgow 

...      2-80 

Renfrew 

... 

...          • .  •       U'iSD 

The  Lanarkshire  production  is  still  rapidly  progressive,  but  Mr.  Dron  thinks  that 
in  twelve  or  fifteen  years  the  most  easily  wrought  seams  of  that  county  will  be 
approaching  exhaustion,  and  that  the  manufacturers  of  the  west  of  Scotland  will 
thus  be  compelled  to  fall  back  to  a  greater  extent  on  the  Ayrshire  coal-field,  in 
which,  he  estimates,  more  coal  remains  to  be  worked  than  in  Lanarkshire.  Fife 
and  Midlothian  are  also  likely  to  be  much  more  productive  in  the  near  future.  In 
Fife  numerous  deep  bores  are  being  made  with  a  view  to  the  development  of  the 
deeper  seams.  In  Midlothian  production  has  been  kept  back,  it  seems,  "  by  the 
very  conservative  policy  "  of  certain  landowners,  but  this  policy,  we  are  told,  has 
now  been  reversed,  and  steps  are  being  taken  by  means  of  which  the  output  of  the 
county  should  soon  be  doubled  or  trebled.  As  to  the  time  within  which  all  the 
remaining  coal  in  Scotland  will  be  worked  out,  Mr.  Dron,  like  other  calculators 
before  him,  has  made  estimates  on  the  assumption  of  a  continually  increasing  pro- 
duction till  the  coal  has  all  been  removed ;  but  he  adds  the  unquestionably  just 
observation  "  that  long  before  these  dates  are  reached,  the  continued  increase  of 
the  output  will  have  received  a  check,  and  that  just  as  the  output  has  gradually 
increased,  so  also  will  it  gradually  diminish.'*  There  we  may  leave  the  matter, 
for  we  have  no  means  of  estimatiog  either  when  this  check  is  likely  to  take  place, 
or  at  what  rate  the  diminution  will  proceed  once  it  has  set  in. 

G.  tt.  C. 
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ASIA. 

India. 

*  Cities  of  India.'    By  G.  W.  Forrest,  c.i.e.    Westminster :  Constable.     1903. 

In  a  fascinating  series  of  sketches  of  the  historic  cities  of  India,  Mr.  Forrest  has 
skilfolly  woven  together  the  descriptive  and  historical  material  at  his  disposal,  the 
former  acquired  at  first  hand  during  his  journeys  from  end  to  end  of  our  vast 
dependency,  the  latter  derived  from  his  unrivalled  knowledge  both  of  the  ofiQcia) 
records  formerly  under  his  care,  and  of  the  writings  of  early  travellers  and 
historians.  He  is  successful  in  recalling  the  old-time  atmosphere  of  the  events  of 
which  he  writes,  and  takes  his  readers  back  with  equal  ease  to  the  days  of  the 
Hindu  dynasties  of  Ahmedabad  and  Jeypore,  the  Mogul  rulers  of  Delhi  and  Agra, 
the  early  English  enterprises  at  Surat,  Bombay,  and  Madras,  tbe  somewhat  later 
episodes  at  Cuddalore  and  Calcutta,  and  the  Mutiny  drama  at  Lucknow  and  Cawn- 
pore.  An  instructive  feature  is  the  attention  bestowed  on  the  influence  which 
geographical  position  and  environment  bas  exercised  on  the  rise  and  fortunes  of  the 
cities.  The  arrangement  is  more  or  less  topographical,  corresponding  as  far  as  may 
be  with  an  imaginary  tour  through  the  length  and  breadth  of  tbe  country,  and  the 
book  should  thus  prove  a  useful  companion  to  the  traveller  who  visits  the  historic 
Bites  of  the  Indian  Empire.  It  is  abundantly  provided  with  illustrations  of  the 
cities,  their  architectural  wonders,  and  other  objects  of  interest. 

AFRICA. 

British  East  Africa. 

'  With  Macdonald  in  Uganda*    By  Major  Herbert  H.  Austin.   London :  Arnold.   1903^ 

Major  Austin's  narrative  of  his  latest  exploring  journeys  in  South  Africa,, 
noticed  a  few  months  back  in  the  Journal,  has  been  quickly  followed  by  a  second 
volume,  recounting  the  earlier  events  connected  with  Colonel  Macdonald*s  expedi- 
tion, in  which,  as  is  well  known,  Major  Austin  took  a  prominent  part.  The  com- 
plicated history  of  the  Sudanese  mutiny — tbe  greatest  danger,  perhaps,  to  which 
British  influence  in  Eastern  Central  Africa  has  yet  been  exposed — has  never  yet 
been  the  subject  of  a  full  and  cDnnected  narrative,  and  the  present  volume  is* 
therefore  to  be  welcomed  as  giving,  not  only  an  account  of  the  occurrences  in  which 
its  author  took  part  personally,  but  also  (though  in  less  detail)  of  the  part  played 
by  tbe  other  members  of  the  expedition  and  Protectorate  officials,  during  those 
critical  months.  It  may  thus  serve  to  remove  various  misconcaptions  which  have 
been  current  respecting  these  eventp.  It  bas  also  an  interest  from  a  more  strictly 
geographical  point  of  view,  especially  with  regard  to  the  explorations  carried  out  by 
Colonel  Macdonald  and  bis  coadjutors  in  the  then  little-known  districts  between 
Lake  Rudolf  and  tbe  Nile.  Major  Austin  pays  a  warm  tribute  to  his  leader,  to 
whose  fertility  of  resonrce,  great  knowledge  of  the  country,  and  personal  influence 
with  the  Waganda,  the  final  success  of  the  operations  was,  he  considers,  entirely 
due. 

African  Minerals. 

*  Les  Bichesses  Mincralcs  de  TAfrique.'    Par  li.  de  Launay.     Paris :  Ch.  Be'ranger^ 

1903. 

This  book  is  to  be  welcomed  as  the  first  serious  attempt  to  deal  with  the- 
mineral  resources  of  Africa  in  a  compreheneive  and  systematic  manner.  Its 
appearance  is  very  opportune  at  a  time  when  the  air  is  full  of  projects,  well  or  ill 
founded,  for  the  exploitation  of  tbe£e  resources,  and  it  is  particularly  valuable  fronv 
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the  unbiased  atandpoint  of  the  aathor — Professor  at  the  'J^cole  sup^rieure  des 
Mines ' — who  treats  of  the  questions  under  consideration  from  the  point  of  view  of 
sober  science,  and  is  fully  conscious  of  the  reserve  with  which  current  statements 
as  to  African  mineral  wealth  must  be  received.  From  a  practical  point  of  view, 
the  book  supplies  a  useful  summary  of  our  present  knowledge  respecting  African 
minerals,  each  of  which,  from  gold  to  coal  and  petroleum,  is  dealt  with  in  turn, 
while  the  final  chapters  discuss  the  various  regions  in  Afiica  from  the  point  of 
view  of  the  collective  mineral  deposits.  The  book  has,  however,  a  further,  more 
theoretical,  interest.  The  author  has  previously,  in  various  writings,  put  forward 
his  views  as  to  the  importance  of  the  notion  of  depth  in  dealing  with  metalliferous 
deposits,  and  he  now  uses  the  facts  observable  in  Africa  as  object  lessons,  illustrat- 
iog  the  principles  which  he  considers  involved.  He  holds  that  the  variation  in 
the  character  of  mineral  veins  according  to  the  depth  below  the  surface  is  of  two 
distinct  kinds,  which  have  hitherto  been  too  much  confused.  In  the  first  place, 
there  are  differences  due  to  the  variations  of  temperature,  pressure,  etc.,  at  different 
depths  at  the  time  of  the  original  formation  of  the  veins ;  and  in  the  second,  sub- 
sequent metamorphism  will  have  operated  in  the  neighbourhood  of  the  surface, 
which  will  then  be,  in  the  majority  of  cases,  totally  different  from  the  original 
surface  which  existed  at  the  time  when  the  veins  were  formed.  It  is  generally 
impossible  to  study  such  variations  as  we  proceed  downwards  in  any  one  locality, 
but  the  writer  points  out  that,  as  the  amount  of  erosion  has  differed  enormously 
in  different  areas,  we  can  arrive  at  certain  conclusions  by  comparing  the  character 
of  the  mineral  deposits  in  two  regions,  in  one  of  which  a  vastly  greater  amount  of 
material  has  been  removed  from  the  surface  than  in  the  other.  The  African  con- 
tinent supplies  an  excellent  field  for  such  studies,  by  reason  of  the  strong  contrast 
displayed  between  the  ancient  mass  which  occupies  its  main  bulk  and  the  Tertiary 
zone  tf  the  north,  while  the  subject  has  more  than  a  theoretic  interest,  by  reason 
of  its  obvious  practical  bearing.  The  introductory  chapter  contains  also  a  useful 
general  sketch  of  African  geology  as  we  now  know  it. 

Geruan  South-West  Afbica. 

*  Deutsch-Sudwest  Afrika.*    Von  Prof.  Dr.  Karl  Dove.    Berlin  :  SUsserott    1903. 

This  little  handbook,  which  forms  vol.  v.  of  Sudserott's  *  Eolonialbibliotbek,* 
gives,  for  its  size,  the  most  lucid  and  systematic  description  of  German  South-West 
Africa  that  has  yet  appeared,  the  author  being,  both  by  his  personal  acquaintance 
with  the  country  and  by  his  careful  study  of  the  existing  literature,  particularly 
well  qualified  to  write  such  a  work.  After  a  preliminary  sketch  of  the  history  of 
the  territory,  Dr.  Dove  treats  in  turn  of  the  broad  physical  features,  the  mineral 
resources,  the  climate,  flora  and  fauna,  and  inhabitants,  both  native  and  European. 
In  describing  the  surface  features  he  divides  the  area  into  four  natural  regions, 
each  of  which  has  a  distinct  individuality.  The  first  of  these,  the  coast  strip, 
though  generally  bare  and  arid,  and  showing  but  small  variations  of  relief,  differs 
considerably  in  its  surface,  sand  being  by  no  means  universally  present ;  it  is,  how- 
ever, still  but  imperfectly  known,  especially  in  the  south.  The  second,  in  the 
north  and  north-east  (Ambo  Land,  etc.),  is  a  remarkably  uniform  plateau  with  an 
average  altitude  of  3000  to  3300  feet,  extending  from  the  Eunene  to  the  Okavango. 
This  altitude  is  not  great  enough  to  admit  of  European  settlement,  but  the  dis- 
trict may  serve  for  plantation  purposes.  The  third  region — flerero  Land — the  most 
important  from  the  point  of  view  of  European  enterprise,  comprises  three  orographic 
subdivisions,  the  terrace  lands  of  the  north-west,  the  plains  of  the  north-east,  and 
the  southern  districts  with  the  best-developed  relief  of  the  whole  territory.    The 
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fourth  region  is  the  more  arid  Nama  Land  in  the  south.  From  the  point  of  view 
of  vegetation,  the  coast  strip  is  sharply  contrasted  with  the  other  three  regions. 
Dr.  Dove  considers  that  Swakopmund,  in  spite  of  the  ahsence  of  shelter,  is  a  far 
more  yaluahle  position  than  Walfish  hay,  owing  to  the  much  greater  facilities  it 
presents  for  penetration  into  the  interior. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Volcanic  Studies. 

*  Voloanic  Studies  in  Many  Lands.'    By  Tempest  Anderson,  u.d.,  b.sc.,  f.g.s.,  etc. 

London :  John  Murray.    1903. 

The  special  feature  of  this  hook  is  the  numher  and  excellence  of  its  photo- 
graphic illnstrations.  Dr.  Tempest  Anderson  has  been  for  many  years  a  well- 
known  student  of  volcanic  phenomena,  and  in  the  course  of  his  visits  to  the  active 
and  extinct  volcanoes  of  Europe  and  North  America,  has  formed  a  large  collection 
of  photographic  views  illustrative  of  this  branch  of  geological  research.  Many  of 
the  most  interesting  of  these  are  included  in  this  work,  by  the  publication  of  which 
the  author  has  made  a  valuable  contribution  to  the  literature  of  vulcanology.  A 
word  of  praise  is  due  also  to  Mr,  Murray  for  the  admirable  manner  in  whidi  the 
volume  is  got  up. 

For  scientific  purposes,  a  well-taken  photograph  excels  all  other  kinds  of 
illustration  in  truthfulness  and  accuracy ;  and  the  study  of  land-forms  lends  itself 
especially  to  this  method  of  elucidation.  The  stay-at-home  geologist,  who  ex- 
amines carefully  the  plates  contained  in  this  book,  cannot  fail  to  obtain  clearer 
ideas  of  the  actual  appearance  of  active  volcanoes,  and  of  the  stages  of  their  growth 
and  decay.  The  author  has  not  entered  into  the  consideration  of  the  more  recon- 
dite and  theoretical  questions  involved  in  the  study  of  volcanic  action,  but  has 
contented  himself  with  depicting  and  explaining  the  principal  types  of  volcanic 
structures.  He  furnishes,  in  fact,  a  series  of  object  lessons,  beautifully  dear  and 
often  very  striking,  of  the  scenery  of  volcanoes,  with  explanations  of  the  maimer 
in  which  the  topographic  features  have  been  produced. 

The  familiar  landscapes  of  Vesuvius,  Auvergne,  the  north  of  Ireland,  and  the 
Inner  Hebrides  are  represented  by  a  number  of  carefully  selected  examples,  but  the 
Icelandic  views,  which  were  obtained  during  two  visits  to  that  island,  possess 
more  novelty  and  interest  to  the  geologist  and  geographer.  The  enormous  lava- 
fields,  studded  with  little  cones,  are  shown  in  the  photographs,  and  several  beautiful 
plates  are  given  of  the  row  of  craters  which  stands  upoa  the  Skaptar  fissure.  Many 
of  the  great  lava-streams  are  cut  by  fissures  of  another  sort,  due  to  the  escape  of  the 
still  liquid  interior  at  a  time  when  the  surface  of  the  mass  had  already  solidified. 
The  unsupported  crust  has  then  subsided  along  great  rectilinear  cracks,  leaving 
cliffs  many  feet  in  height,  which  often  show  a  striated  face  owing  to  the  friction  to 
which  it  was  subjected  as  the  broken  mass  sank  to  a  lower  level.  The  most  celebrated 
instance  of  this  is  the  Almannagja,  where  the  deep  valley  of  the  Oxeri  had  been 
filled  with  a  gigantic  coulee  of  lava,  and  after  the  surface  had  cooled  the  deeper 
part  of  the  lava-flow  escaped.  The  crust  collapsed,  unable  to  support  its  own 
weight,  and  left  a  vertical  wall  over  100  feet  in  height,  separated  by  a  chasm  from 
the  remainder  of  the  consolidated  surface  with  which  it  had  at  one  time  been  con- 
tinuous. One  of  these  outflow  tunnels  is  shown  in  Plate  LXXII.  from  the  neigh- 
bourhood of  Lake  Myvatn,  and  in  this  case  the  stream  of  molten  rock  entered  the 
lake,  and,  on  coming  in  contact  with  the  water,  gave  rise  to  steam  explosions,  which 
covered  the  surface  of  the  lava  with  small  secondary  craters  and  spiracles. 

Some  of  the  most  successful  views  given  in  the  book  are  from  the  remote 
crater4ake  of  Oregon,  and  there  are  beautiful  illustrations  of  the  geysers  of  the 
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Yellowstone  Park  and  the  basalts  of  the  Snake  river,  Idaho.  The  volume  is  thoroughly 
up  to  date,  as  it  concludes  with  a  few  photographs  of  scenes  in  St.  Vincent,  West 
Indies,  taken  by  Dr.  Tempest  Anderson  during  last  summer,  and  a  fine  picture  of 
Montague  Pe]^e  in  full  eruption  on  the  afternoon  of  July  9, 1902. 

J.  S.  F. 

GlLBERT^S  *De  MaGNKTE.' 

AVilliam  Gilbert,  of  Colchester,  Physician  of  London.  *  On  the  Magnet  ...  a  new 
Physiology;  London,  1900.  Notes  on  the  '  De  Magneto '  of  Dr.  William  Gilbert 
London :  Privately  printed.    1901. 

The  first  of  these  yolumes  is  a  new  and  careful  translation  of  Gilbert's  famous 
work  on  the  magnet,  published  under  the  auspices  of  the  Gilbert  club.  The 
translation  follows^  page  for  page,  the  original  Latin  edition  of  1600,  the  general 
stylo  of  the  latter  being  also  retained  as  far  as  possible.  It  is  printed  at  the 
Chiswick  Press,  and  the  whole  "get-up''  of  the  yolume  is  most  tasteful.  The 
volume  of  explanatory  notes,  got  together  mainly  through  the  energy  and  zeal  of 
Prof.  Silvanus  Thompson,  is  a  most  valuable  addition  to  the  text,  and  bears  witness 
to  an  extraordinary  amount  of  research  and  an  unusually  extensive  acquaintance 
with  the  literature  both  of  Gilbert's  time  and  the  century  preceding  it.  The 
allusions  and  references  in  the  text  are  elucidated  with  great  thoroughnesp,  and 
though  the  greater  part  of  the  notes  naturally  have  to  do  with  questions  of  magnetic 
theory,  there  are  various  points  of  more  strictly  geographical  interest  on  which 
much  light  is  thrown.  Thus  the  history  of  the  so-called  *^  loadstone-rock "  in 
literature  and  cartography  is  fully  dealt  with,  reference  being  made  to  the  legends 
in  Huysch's  map,  the  supposed  northern  voyage  of  Nicholas  de  Linna  as  mentioned 
by  Hakluyt,  and  to  Peter  Planciub'  location  of  the  rock  on  his  lost  map  described 
by  Blundeville.  References  are  given  to  the  extensive  literature  on  amber  and 
the  amber  industry,  and  there  are  useful  notes  on  various  points  connected  with 
the  comps^s  and  its  use,  the  history  of  '^  wind-roses,"  and  the  various  designations 
of  the  points  of  the  compass.  The  term  for  the  north-west  used  by  Gilbert — 
Borrholybicus — is  rarely  met  with,  though  one  or  two  authorities  for  its  use  are 
oited.  To  these  might  be  added  a  couple  of  still  earlier  instances,  viz.  the  chart  of 
the  coast  of  Sweden  from  Waghenaet's  'Speculum  Nanticum'  of  1585,  which 
is  reproduced  by  Nordenskiold  in  his  '  Ptriplus,'  and  the  treatise  on  the  winds  by 
Fabritius  Paduanius  (1601).  The  name  is  also  given  by  Coronelli  in  his  '  Epitome 
Oosmografica '  of  1693  as  the  Grseco-Latin  term  for  the  north-west  wind. 

Pbactical  Astronomy. 

*  GrundzUge  der  Astronomisch-geographischen  OrtsbeBtimmnng  auf  Forschungsreisen 
and  die  Entwickelang  der  hierftir  Massgebenden  mathematish-geometriBchen 
Begrifie.*  Yon  Prof.  Dr.  Paul  Giissfeldt.  Mit  95  elngedruckten  Abbildungen. 
Braunschweig :  Druck  und  Yerlag  von  Friedrich  Viewcg  und  Sohn.    1902. 

There  are  few  men  whose  training  and  experience  would  render  them  better 
fitted  to  deal  with  the  subject  of  practical  astronomy  for  travellers  than  Prof. 
Paul  Giissfeldt.  His  name  has  for  years  past  been  held  in  high  esteem  as  that 
of  a  traveller  and  explorer  of  exceptional  ability.  His  surveys  in  the  Andes, 
West  Africa,  and  elsewhere  possess  a  scientific  value  and  precision  far  in  excess  of 
those  of  the  ordinary  explorer,  whilst  his  long  experience  as  a  university  lecturer 
on  mathematics  has  given  him  an  insight  into  the  methods  of  instruction  most 
suitable  to  the  requirements  of  the  student  who  is  likely  to  become  a  geographical 
surveyor.  The  work  which  he  has  recently  published  is,  therefore,  worthy  of 
special  attention,  and  will  doubtless  be  read  with  interest  by  many. 

It  will  at  once  be  seen  that  it  differs  considerably  in  design  and  arrangement 
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from  most  others  dealing  with  the  same  suhject,  which,  however   xiaefal   and 
important  they  may  be  in  their  place  as  text-books,  giving  formulas  and  examplef» 
of  computations,  are  often  unsuited  for  purposes  of  instruction  from  the  fact  that 
they  assume  too  much  knowledge  on  the  part  of  the  student,  and  fail  to  give  satis- 
factory   explanations   of   the   development    of   the    formulas    employed.      Prof. 
Giissfeldt,  in  his  '  Grundziige,*  begins  at  the  beginning,  and  from  treating  of  the 
simplest  relations  that  exist  between  numbers  and  quantities  has  endeavoared 
to  follow  up  the  mathematical  investigations  upon  which  the  subject  of  practical 
astronomy  is  based  step  by  step  until  he  arrives  at  the  conclusions  Eought  and  the 
rules  and  formulae  employed  in  fixing  positions  by  abtronomical  observations. 
The  book,  in  fact,  treats  the   whole  subject  as  connected  and  complete,  and 
gives  an  outline  of  its  development  and  growth  from  its  foundations  in  elementary 
mathematics  and  geometry  to  its  more  complex  computations  and  deductions.     As 
its  title  indicates,  it  does  cot  attempt  to  give  anything  more  than  an  outline  of 
the  subject,  and  as  the  ground  covered  is  decidedly  large,  it  is  not  surprising  to 
find  that  some  matters  appear  to  be  too  summarily  dismissed.  More  than  half  of  the 
book  is  taken  up  with  preliminary  matter,  and  this  has  rendered  it  necessary  for 
the  author  to  condense  the  latter  and  practical  part,  which  after  all  is  what  the 
surveyor  would  find  more  useful.     The  actual  fixing  of  positions  by  astronomical 
observations  only  forms  one  part  of  the  duties  of  a  properly  qualified  surveyor  in 
little-known  regions,  and  Prof.  Giissfeldt  would  have  added  considerably  to  the  value 
of  his  book  if  he  had  dealt  also  with  triangulation,  and  topographic  methods  best 
suited  to  travellers,  which,  since  the  days  of  the  pioneer  explorer  are  almost  over, 
are  of  ever-increasing  importance. 

The  work  is  divided  into  twelve  general  sectionp,  in  each  of  which  a  definite 
branch  of  the  subject  is  dealt  with.  The  first  is  an  introductory  section  treating  of 
the  elements  of  mathematics,  logarithms,  etc. ;  the  second  deals  with  geometry 
and  plane  trigonometry ;  the  third  with  the  foundations  and  fiicts  of  practical 
astronomy,  such  as  the  figure  of  the  earth,  axis  of  rotation,  circles  of  the  heavens, 
parallax,  spherical  co-ordinates,  etc. ;  the  fourth  with  time  and  time  measurements ; 
and  the  fifth  with  spherical  trigonometry.  After  these  follow  sections  six  to  twelve, 
which  deil  with  the  practical  side  of  the  subject,  and  show  the  application  of  the 
information  imparted  in  the  previous  section  to  the  vari9U8  formulas  employed  in 
fixing  positions,  adjustments  of  instruments,  etc. 

Although  treating  of  the  elements  of  the  subject,  in  many  respects  Prof.  Giiss- 
feldt's  book  is  far  from  an  elementary  work,  yet  it  could  not  in  any  sense  be 
considered  to  supersede  the  exhaustive  and  excellent  treatises  on  Practical  Astronomy 
that  already  exists  for  there  are  many  matters  that  are  not  dealt  with  at  all  in  these 
pages ;  nevertheless,  according  to  the  author's  avowed  design  and  purpose,  it  deserves 
to  occupy  an  important  place  as  a  good  introduction  to  the  whole  subject,  and  as 
such  it  will  doubtless  be  found  useful  by  many.  In  future  editions  it  would  be 
well  if  some  of  the  chapters  could  be  amplified,  and  if  its  scope  could  be  extended 
to  render  it  better  suited  to  the  present  requirements  of  the  surveyor  in  imperfectly 
known  regions. 

CARTOGRAPHY. 

French  Military  Surveyors. 

*Le8  Inge'nieurs  G^ographes  Militaires,  1624-1831.'  Etude  Historique,  par  Lo 
Colonel  Bertbaut,  Chef  de  la  Section  de  Cartographic.  Paris,  1902.  Imprimerie 
du  Service  Ge'ograpbique. 

This  book  w  a  sister  work  to  that  previously  published  by  the  same  author^ 
'  La  Carte  de  France.'    The  earlier  issue  dealt  with  the  history  of  map-making  in 
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FraDce ;  the  present  one  is  devoted  to  the  study  of  the  origb,  the  fortunes^  the 
performances,  and  the  eventual  disappearance  of  the  remarkahle  hody  of  men  to 
whom  the  maps  of  France  and  her  colonies  are  due.  The  author  has  drawn  the 
information  contained  io  his  two  large  volumes  from  the  archives  of  the  D^pot  de 
la  Guerre,  from  which  source  also  are  taken  the  numerous  specimens  of  maps  and 
plans  with  which  they  are  illustrated.  Colonel  Berthaut*s  authority  for  all  he 
relates  is,  therefore,  unimpeachable. 

The  book,  as  pointed  out  by  General  Bassot,  the  directcr  of  the  Geographical 
Department,  in  a  preface  which  he  contributes,  is  not  one  to  be  taken  up  and  read 
through  from  end  to  end.  It  is  rather  a  collection  of  important  and  interesting 
historical  records,  and  is  mainly  useful  as  a  work  of  reference,  to  the  value  of  which 
the  full  table  of  contents  and  alphabetical  index  largely  contribute. 

The  first  attempts  at  detailed  topographical  surveying  date  from  the  seventeenth 
century.  The  pioneers  of  map-making  were  Gustavus  Vasa  in  Sweden,  Radziwili 
in  Poland,  Scheuchzer  in  Switzerland,  Apian  in  Bavaria,  Vischer  in  Austria, 
M tiller  in  Hungary,  Borgonia  and  Chaffrion  in  Italy.  In  France,  Jean  Leclerc,  in 
1640,  presented  to  Louis  XIII.  a  map  of  the  country  in  nine  sheets,  engraved  on 
wood. 

Military  topography  at  this  early  date  was  confined  to  the  production  of 
sketches  not  to  scale,  with  heights  shown  in  false  perspective.  The  examples, 
however,  of  the  style  by  Beaulieu  and  Sebastian  Leclerc,  which  the  author  gives, 
are  decidedly  graphic,  and,  in  their  way,  works  of  art. 

The  origin  of  the  corps  of  Ingenieurs  Oeographes  is  the  same  as  that  of  other 
branches  of  the  engineers.  During  the  first  half  of  the  seventeenth  century,  ofScers  of 
special  qualifications  were  taken  from  the  infantry,  and  were  employed  on  engineer 
work  as  Ingenieurs  aux  fortifications,  Ingenieurs  des  camps  et  dee  armees,  Ingenieurs 
ordinaires  du  Hoi,  Ingenieurs  geographes.  Beaulieu  in  1639  was  described  as 
Ingenieur  et  QSographe  ordinaire  du  Hoi,  and  was  probably  the  first  to  bear  the 
title. 

From  the  institution  of  the  corps  until  the  year  1809  the  Ingenieurs  Oeographes, 
though  charged  with  duties  of  the  highest  importance,  and  exposed  to  more  than 
the  ordinary  risks  of  military  service,  had  not  the  status  of  combatant  officers,  and 
were  debarred  from  the  prospects  of  promotion,  and  the  rewards  which  fell  to  their  less- 
deserving  comrades.  In  time  of  war  they  were  called  upon  to  execute  reconnaissances 
in  front  of  the  army  of  districts  as  little  known  as  Central  Africa  is  to-day ;  to 
provide  sketches  of  the  projected  line  of  advance ;  and  to  furnish  all  military 
information  of  the  routes.  They  had  also  to  make  plans  of  bittlefields,  sometimes 
before  the  opposing  forces  had  closed,  sometimes  afcer  the  battle  had  been  fought. 
In  peace  time  they  were  engaged  in  surveying  tracts  of  country,  in  sketching 
routes,  and  in  compiling  information  concerning  districts  where  operations  were 
probable  at  some  future  date.  In  fact,  they  acted  as  an  intelligence  department, 
though  dealing  mainly  with  topographical  matters. 

The  author  divides  his  retrospect  into  eight  periods,  the  first  four  ranging  from 
1624  to  1715,  from  1715  to  1756,  from  1766  to  1777,  and  from  1777  to  1791,  and 
the  last  four  covering  the  Revolution,  the  Consulate,  the  Empire,  and  the  Restoration. 

It  is  interesting  to  learn  that,  so  early  as  the  middle  of  the  eighteenth  century, 
the  Ingenieurs  Oeographes  did  much  valuable  work  in  the  French  colonies  and 
in  foreign  lands.  They  produced  maps  of  Pondicherry,  Trichinopoly,  of  the 
boundaries  of  Canada,  Rio  de  Janeiro,  French  Guiana,  Guadaloupe,  Martinique, 
St.  Lucia,  St.  Domingo,  Surinam,  and  other  places.  A  century  and  a  half  later 
Great  Britain  has  not  decided  that  such  a  work  with  regard  to  her  own  transmarine 
possessions  is  worth  the  expense  involved. 
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Napoleon  attached  the  greatest  importance  to  the  work  of  the   Ing^ieur^ 
Qeographes,  though  his  references  to  that  hody,  quoted  hy  the  author,  are  couched 
in  terms  neither  complimentary  nor  appreciative.    The  Great  Master  of  War,  to 
whom  time  was  always  a  matter  of  the  first  consideration,  had  little  patience  for 
the  delays  incident  on  the  production  of  an  original  sketch,  and  still  less  for  those 
due  to  the  processes  of  reproduction.      But  Napoleon  himself  was  one   of  the 
principal  difficulties  with  which  the  corps  had  to  contend.    The  author  relates 
that,  during  the  campaign  of  1813  in  Silesia,  a  waggon  containing  maps  having 
been  lost,  it  became  necessary  to  send  to  Paris  hy  special  express  for  all  available 
topographical  information.    The  only  map  in  the  possession  of  the  department,  of 
which  a  rough  tracing  for  the  engraver  had  been  taken,  was  sent,  and  Napoleon, 
once  in  possession  of  it,  refused  to  give  it  up,  although,  without  it,  it  was  im- 
possible to  proceed  with  the  engraving.    After  it  had  been  in  his  hands  a  month, 
the  chief  of  the  Topographical  Department  ventured  to  ask  for  it;  but  before  he 
had  uttered  two  words,  Napoleon  stopped  him  with  **  Vous  raisonnez  camme  un 
IngSnieur  OSographe  vous  !    nPai  hesoin  de  tout,  e  plus  meme^  sHl  y  en  a.*' 

Napoleon,  however,  was  the  first  to  grant  military  rank  to  the  corps,  in  1809,. 
and  he  decreed  about  the  same  time  that  it  was  in  future  to  be  recruited 
exclusively  from  the  £cole  Polytechnique. 

Amongst  the  most  important  topographical  results  of  Napoleon's  time  was  the 
map  of  Egypt,  on  a  scale  of  ^x^^jsq  in  forty-seven  sheets,  which  is  to  this  day 
a  standard  work.  It  was  compiled  during  the  Consulate  from  sketches  made  by 
the  French  troops  during  the  occupation  of  Egypt,  and  from  all  available  documents 
both  ancient  and  modem.  The  engraving  was  completed  in  1808 ;  but  Napoleon 
then  directed  that  it  should  remain  a  State  secret  document.  In  1814  it  was 
decided  to  publish  the  map,  but  it  did  not  come  into  the  hands  of  the  public 
till  1820. 

In  1831  the  corps  o/  Ingenieurs  G^graphes  ceased  to  exiet.  Its  members  were 
incorporated  into  the  General  Staff  of  the  army,  and  under  another  title  their 
work  is  continued  at  the  present  time.  Colonel  Berthaut  is  not  in  favour  of  the 
reconstitution  of  a  special  corps  of  topographers  on  several  grounds,  but  mainly 
because,  in  the  interests  of  the  education  of  officers  in  general,  it  is  better  that 
the  study  of  topography  should  be  encouraged  amongst  all  ranks  than  that  it 
should  be  restricted  to  a  selected  body.  Whilst  agreeing  in  this  view,  it  is 
difficult  to  avoid  the  conclusion  that  the  institution  of  tho  Inginieurs  Oeographe& 
in  France  has  had  much  to  do  with  the  leading  position  she  has  taken  in  matters 
of  topography,  and  with  the  example  she  has  offered  to  other  nations  by  giving 
to  the  world  maps  of  all  countries  in  which  her  soldiers  have  served. 

J.  K.  T. 

A  CARTOGRArHIC  ANNUAL. 

'  L*Annde  Cartographique.  Supplement  annuel  k  toutes  les  publications  de  G^ographie 
et  de  Cartographie.'  Dress^  et  r^dige  sous  la  direction  de  F.  Schrader.  Douzi^me 
supplement  contenant  les  modifications  geographiques  et  politiques  des  ann^s 
1900-1901.     Paris:  HachetteetCie.    1903.    Price  3 fr. 

This  useful  publication  has  now  reached  its  twelfch  year  of  issue,  and  in  the 
present  number  the  principal  geographical  explorations  during  the  years  1900-1901 
are  dealt  with.  There  are  three  sheets  of  maps,  one  devoted  to  Asia,  another  to 
Africa,  and  the  third  to  America.  Upon  the  first  there  are  four  maps  and  aik 
inset  showing  the  route  and  surveys  of  the  Kozloff  expedition  through  Mongolia 
and  Tibet,  those  of  Mr.  B.  Logan- Jack  in  Sechuan  and  Yunnan,  and  of  Mr.  Barclay 
Parsons  from  Hankau  to  Canton.  There  is  also  a  small  map  of  the  French  rail- 
way  under  construction  between  Lao-Eai  in  Tonking  to  Yunnan.    The  second 
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fiheet  contains  a  general  map  of  Africa,  illustrating  the  progress  of  railway  dcyelop- 
ment  in  1901,  maps  showiDg  the  routes  of  recent  explorers  in  the  region  of  the 
upper  Nile  and  Southern  Ethiopia,  the  route  of  Mr.  P.  H.  Selby  in  North-East 
Ehodeitia,  the  explorations  of  MM.  Bos  and  Saperville  in  the  region  of  the  upper 
Ubangi,  and  of  M.  Lesieur  in  the  French  Congo  district.  On  the  American  sheet 
there  are  maps  of  Canada  and  the  United  States,  showing  the  progress  of  the 
Government  surveys  ;  Honduras,  from  the  surveys  of  Dr.  K.  Sapper ;  and  a  part  of 
Eastern  Bolivia,  from  the  maps  showing  the  explorations  of  Colonel  J.  M.  Pando 
and  Sir  Martin  Conway  given  in  the  Geographical  Journal,  It  is  interesting  and 
satisfictory  to  note  that  no  less  than  five  of  tbe  maps  contained  in  this  issue  have 
been  taken  from  those  published  in  the  Geographical  Journal,  in  addition  to  which 
there  is  other  evidence  of  the  fact  that  this  Society's  publication  has  been  freely  used. 
Upon  the  back  of  each  sheet  is  given  a  short  description  of  the  maps  and  an 
account  of  each  of  the  explorations  and  surveys  they  illustrate.  It  is  clear  that 
M.  Schrader  has  made  good  use  of  the  very  limited  space  at  his  disposal,  and  the 
leading  geographical  facts  connected  with  the  various  journeys  are  mentioned. 
The  remarkable  error  of  about  two  degrees  of  latitude  which  exists  in  the  original 
maps  of  the  southern  section  of  the  Kozloff  expedition  is  referred  to,  and  other 
matters  of  an  interesting  and  important  character  are  dealt  with.  Altogether  the 
present  issue  of  the  '  Ann^e  Cartographique '  will  doubtless  prove  useful  for  general 
reference,  and  it  is  only  to  be  regretted  that  it  is  not  further  extended  and  rendered 
more  complete. 

GENERAL. 

Naturalist  Travel. 

*  Aus  den  Wanderjahren  eines  Naturforschers.'    Von  Ernst  Hartert.     Berlin,  London. 

and  the  Hague.     1901-1902. 

This  is  a  readable  volume,  made  up  of  sketches  of  travel,  mostly  in  the  tropics, 
undertaken  in  various  years  from  1885  onwards,  for  purposes  of  zoological  collect- 
iDg  and  research.  In  the  year  mentioned  the  well-known  German  explorer,  Flegel, 
was  organizing  his  last  fatal  expedition  to  the  regions  of  the  Niger  and  Benue  on 
behalf  of  the  German  African  Association,  and  Mr.  Hartert,  then  a  young  zoologist 
eager  to  make  acquaintance  with  the  marvels  of  tropical  nature,  volunteered  to 
accompany  the  party  as  collector  of  natural  history  specimens.  Another  volunteer 
was  Dr.  Staudinger,  to  whom  and  Mr.  Hartert  it  eventually  fell,  owing  to  the  ill- 
ness of  other  members  of  the  expedition,  to  carry  through  the  most  important  part 
of  its  programme — the  journey  from  the  Benue  overland  to  Kano  and  Sokoto,  for 
the  presentation  to  the  Emirs  of  those  cities  of  letters  from  the  German  Emperor. 
Tbe  account  of  this  journey  forms  the  first  item  in  the  present  volume,  and  the 
mo&t  important  from  a  geographical  point  of  view.  The  Hausa  countries  were 
then  much  less  known  than  at  present,  and  as  the  route  from  Zaria  to  Sokoto  was 
one  which  had  never  been  traversed  by  a  European,  the  results  were  of  some 
importance.  They  have,  of  course,  been  long  since  made  public,  both  in  scientific 
papers  and  in  the  work  of  Dr.  Staudinger  published  in  1889,  but  Mr.  Hartert^s 
observations  on  the  country  traversed,  its  natural  history,  people  and  prospects,  are 
of  interest  at  a  time  when  so  much  attention  is  being  directed  to  the  countries  in 
question.  The  main  ornithological,  botanical,  and  other  scientific  results  of  the 
journey  are  recorded  in  special  chapters.  Some  of  tbe  collections  have  unfortunately 
been  dispersed  without  being  properly  described,  and  so  little  is  really  known  of 
the  zoology  of  the  Hausa  countries  that  Mr.  Hartert  promises  a  rich  harvest  to  any 
naturalist  who  may  make  use  of  the  newly  gained  facilities  for  research  in  those 
regions.    Other  journeys  deEcribed  in  the  volume  took  the  author  to  south-east 
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Asia  (India,  Sumatra,  and  Perak,  described  as  a  veritable  naturaliBt's  jMuradieeX 
the  West  ladies,  the  Canary  island?,  and  Morocco,  and  though  these  of  course 
yielded  no  geographical  noveltiep,  the  narrative  is  always  interesting,  and  shows 
once  more  the  advantages  which  a  scientific  trainiog  affords  to  a  traveller,  both  as 
regards  his  own  enjoyment  and  his  power  of  supplying  instruction  to  the  public. 

Eably  Voyages. 

*  An  English  Gamer.  Voyages  and  Travels  mainly  dnring  the  16th  and  17th  Centuriea.* 
With  an  introdactiou  by  C.  Raymond  Boazley.  Two  vols.  Westminster:  Con- 
stable.   1903. 

These  volumes  consist  of  a  reprint  of  tbe  early  narratives  of  travel  contained  in 
the  *  English  Gamer,'  issued  by  Prof.  Arber  between  1877  and  1890.  They  were 
there  interspersed  among  other  early  literature,  but  have  now  been  placed  in  a 
separate  section  of  their  own,  and  their  re-issue  in  this  form  will  no  doubt  be  wel- 
come to  such  readers  among  the  general  public  as  may  wish  to  gain  a  general 
knowledge  of  the  work  of  early  English  travellers  without  referring  to  such  bnlky 
and  expensive  works  as  Hakluyt*s  Voyages  or  the  publications  of  the  Haklayt 
Society.  Mr.  Beazley's  introductions,  which  are  judiciously  concise  and  to  the 
purpose,  will  be  an  assistance  to  a  right  comprehension  of  the  individuality  of  the 
travellers,  the  circumstances  under  which  the  journeys  were  made,  and  their  con- 
tribution to  the  extension  of  knowledge.  The  greater  part  of  the  narraUves  are 
from  Hakluyt  (e.^.  those  of  tbe  Hawkins*  voyage «,  Thomas  Stevens'  voyage  to 
India,  Cavendish's  voyage  round  the  world,  etc.),  but  a  condensed  version  of 
Linechoten,  Wright's  '  Voyage  of  the  Earl  of  Cumberland  to  the  Azores,'  Knox'a 
'  Captivity  in  the  Highlands  of  Ceylon,'  and  some  others,  are  alM  included.  The 
modernizing  of  the  spelling  is  perhaps  to  be  regretted  as  detracting  somewhat  from 
the  old-time  flavour  afforded  by  the  narratives  in  their  original  form.  Due  though 
it  may  be  to  a  lamentable  (?)  want  of  education,  the  quaint  spelling  of  the  old  writers 
helps  the  reader  not  a  little  to  transport  himself  back  into  the  atmosphere  of 
former  times,  which  is  to  many  one  of  the  chief  charms  of  such  old  narrative?. 
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EITBOPE. 

Changei  on  the  Coaftt-line  of  Brittany.— Various  phenomena  on  the  west 
coast  of  Brittany  have  led  some  writers  to  conclude  that  a  gradual  sinking  of  the 
land  has  been,  and  still  is,  taking  place  on  that  coast.  The  main  reasons  for  this 
belief  have  been  (1)  the  recent  separation  from  the  mainland  of  the  archipelago  oi 
small  islands  to  the  south-east  of  Ushant ;  (2)  the  existence  of  submerged  forest  at 
Treompan,  Goulven,  and  other  points  along  the  north  coast  of  Leon ;  (3)  the  occur- 
rence of  supposed  megalithic  monuments  below  high- water  mark,  together  with 
the  legends  respecting  the  ancient  destruction  of  certain  towns,  and  the  actnal 
engulfment  of  Treoultie-Pc^nmarch  about  1530.  In  a  note  contributed  to  the 
Annales  de  Geographic  (January  15,  1903),  Prof.  C.  Vallaux  shows  reasons  f.r 
doubting  the  conclusions  drawn  from  each  of  these  lines  of  argument,  holding  that 
the  observed  facts  can  be  quite  well  explained  as  the  outcome  of  marine  erosion  and 
allied  phenomena.  He  points  out  that  the  former  plateau,  of  which  Mol^ae  and 
the  other  islets  south-east  of  Ushant  are  the  scanty  remnants,  was  composed  of  tbe 
granites  injected  into  the  core  of  the  primitive  Lejn  anticlinal,  which  are  particu- 
larly liable  to  degradation,  as  is  to  be  seen  in  the  "  Grr^ve  de  Groulven,^*  where  an 
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area  of  20  squire  kilometres  of  a  similar  granite  has  been  entirely  reduced  to  sand. 
As  regards  the  submerged  forests,  he  quotes  a  description  by  the  careful  observer 
La  Fruglaye  (1811),  as  proving  that  the  trees  grew  in  a  moist  and  spoDgy  soil, 
hardly  raised  above  sea-level ;  and  maintains  that  an  invasion  of  the  sea  could  well 
be  brought  about  in  such  cases  by  the  erosion  of  a  previously  existiug  barrier  or 
the  landward  displacement  of  a  line  of  dunes.  The  same  explanation  would  apply 
to  the  now  partially  submerged  monoliths,  so  far  as  these  are  genuiue,  while  many 
supposed  rooDumeuts  of  the  kind  are  really,  it  is  held,  the  result  of  natural  forces 
The  legend  respectiug  ancicut  cities  (Yp,  Tolente)  are  also  discredited.  The  writer 
does  not  deny  that  occasional  movements  may  have  taken  place,  but  he  maintains 
that  these  were  entirely  local,  and  did  not  affect  the  whole  area  at  the  same  time. 

The  Fopovo  Folje  in  Herzegovina.— Dr.  F.  Katzer  gives  in  Globus 
(vol.  83,  No.  12)  an  interesting  account  of  the  Popovo  **polje,"  which  occupies 
the  north-western  end  of  a  depression  in  the  Earst  region  of  Bosnia  and  Herze- 
govina, of  which  the  total  length  is  some  30  miles,  the  breadth  varying  between 
1  and  5.  The  central  portion  of  this  depression  is  more  elevated  than  the  two 
ends,  which  are  both  occupied  by  poljes,  but  the  whole  is  traversed  by  the 
Trebinjcica,  which  makes  its  exit  from  the  limestone  as  a  considerable  stream  at 
the  upper  end  of  the  valley,  and  resumes  its  underground  course  at  the  lower  end. 
In  summer  the  polje  is  drained  by  this  and  other  underground  channels,  and  the 
fertile  deposit  left  by  the  water  is  then  cultivated ;  but  in  autumn  and  winter, 
when  the  channels  are  unable  to  carry  off  the  excess  of  water  fast  enough,  the 
polje  is  converted  int  >  a  lake  130  feet  deep  in  places.  The  area  is  liable  to  be 
flooded  at  any  time  of  the  year,  and  it  has  been  known  that  cultivation  has  been 
impossible  for  several  years  together.  Besides  the  channel  by  which  the  Tre- 
binjcica makes  its  exit,  the  principal  outlet  for  the  water  is  the  Dolja^nica  "  ponor,'* 
but  as  its  mouth  is  some  25  feet  above  the  level  of  the  nearest  point  of  the 
Trebinjcica,  the  inundation  reaches  a  certain  point  before  it  comes  into  play.. 
Dr.  Katzer  discusses  the  mode  of  origin  of  the  depression,  which  has  all  the 
characters  of  a  transverse  valley,  and  must  originally  have  been  drained  by  a. 
sub-aerial  stream.  He  concludes  that  the  basin  was  cut  off  from  connection  with 
the  sea  by  the  elevation  of  the  intsrvening  anticline,  with  which  the  wearing 
down  of  the  former  river-bed  could  not  keep  pace.  This  must  have  taken  place^ 
at  the  end  of  the  Pliocene  period,  or  even  later. 

Diatribntion  of  Population  in  Wallacliia.~M.  Emm.  de  Martonne  baa^ 

investigated  the  distribution  of  the  people  of  this  province,  drawing  his  data  chiefly 
from  the  results  of  the  census  of  1899  and  the  Indicator  oZ  comunelor  urbane- 
8i  rurale.  His  map,  published  in  the  bulletin  of  the  Roumanian  Geographical 
Society,  is  based  on  natural  districts,  and  the  towns  are  distinguished  by  various 
signs  according  to  their  populations.  Bukarest,  the  capital,  contains  282,071 
inhabitants,  and  there  are,  besides,  five  towns  of  more  than  40,000  inhabitants,  six 
with  more  than  20,000,  and  fifteen  with  more  than  10,000,  the  aggregate  popu- 
lation  of  all  these  constituting  about  nineteen  per  cent,  of  the  population  of  Wal- 
lachia.  The  province  is,  however,  almost  entirely  agricultural,  and  the  towns  ar& 
rather  huge  villages  with  few  continuous  streets,  and  the  inhabitants  of  th& 
suburbs  gain  their  living  by  agricultural  pursuits.  Therefore,  in  calculating  th& 
district  populations,  M.  de  Martonne  has  not  entirely  eliminated  the  towns,  but  ha» 
included  a  certain  part  of  their  population  in  the  country  population.  For  instance, 
the  small  towns  of  6000  to  20,000  inhabitants  are  reckoned  at  6000  each,  while  for 
the  highest  class  of  over  200,000,  containing  only  one  town,  Bukarest,  20,0C0  is 
taken.  As  the  Bukarest  municipal  area  covers  55  sq.  kiloms.,  the  density  on  this 
basis  is  less  than  400  to  the  square  kilometre  (941  to  the  square  mile),  or  not 
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greater  than  that  of  some  of  the  upland  valleys.    Thus  reduced,  the  population  of 
Wallachia  is  2,061,020,  and  the  density  39*5  (102  to  the  square  mile),  while  the 
density  with  the  whole  population  of  the  towns  included  is  50  (129*5  per  square 
mile).   There  are  in  Wallachia  two  chief  zones  of  high  deusity,  the  one  skirting  the 
foot  of  the  Carpathians,  the  other  following  the  course  of  the  Danube.-    The  former 
is  the  region  of  the  earliest  settlements,  is  particularly  fertile  and  well  watered,  and 
contains  the  mineral  wealth  of  Roumania,  salt  and  petroleum,  while  the  Danube 
▼alley  is  not  only  a  great  commercial  highway,  but  is  also  well  supplied  with 
water,  which,  on  the  diluvial  terraces  to  the  Dortb,  has  to  bd  drawn  up  from  deep 
wells.    In  the  upland  zone  the  density  is  142  to  the  square  mile ;  in  the  Danube 
valley  it  is  reduced  by  the  marshes  of  Balta  to  only  75*4.    The  diluvial  terrace 
hss  a  fertile  soil,  but  an  insufficient  water-supply ;  nevertheless  the  density  of 
population  reaches  102*6,  about  the  average  for  Wallachia.    The  hilly  region,  with 
43  per  cent,  of  the  total  population  in  30*7  per  cent,  of  the  area,  has  a  density 
above  the  average,  while  in  the  mountains  there  are  only  12*2  inhabitants  to  the 
square  mile,  closely  concentrated  in  the  valleys.    In  much  the  same  condition  are 
the  low  terraces  of  Baragan  and  Buzeu,  where  water  is  hard  to  obtain  except  in 
the  valleys.    One  of  the  most  densely  peopled  districts  of  Wallachia  is  the  Prahova 
-valley,  with  19,000  inhabitants  and  a  density  of  961.    It  is  the  great  centre  of  the 
petroleum  industry,  and  since  the  Predeal  railway  has  been  opened,  one  of  the 
most  frequented  international  routes   in  the  country.     The  Teleajna  valley  is 
.almost  as  thickly  peopled,  owing  to  the  immense  fertility  of  its  soil.    M.  de  Mar- 
tonne  also  shows  the  groupiog  of  the  population  by  a  map  based  on  the  average 
population  of  the  calun,  a  subdivlson  of  the  Commune,  in  each  region. 

A8I^. 

^Explorations  in  Asia  Minor. — Dr.  Leonhanl,  of  Breslau,  has  extended  his 
Investigations  io  Northern  Asia  Minor  {Geographical  Journal^  February,  1900,  p. 
175)  to  the  examination  of  the  ancient  tombs  in  the  region.  His  results,  published 
in  the  eightieth  annual  report  of  the  Schlesischen  GeselhcJia/t  fur  vaterlandische 
KuUar,  under  the  title  '*  Paphlagonische  Denkmaler  (Tumuli,  Felsengraber, 
BefestiguDgeo),"  deal  specially  with  tumuli  and  rock  tombs,  the  two  kinds  of 
burial-places  which  distinguish  two  ancient  civilizations  found  in  Asia  Minor. 
Tumuli  occur  only  in  the  great  plains.  Ramsay,  and  later  A.  Koerte,  found  them 
in  ancient  Phrygia;  Leonhard  now  shows  that  they  exist  in  Paphlagonia, 
-extending  their  range  considerably  to  the  north-east.  According  to  Herodotus 
(v.  8),  this  mode  of  sepulture  was  in  use  amongst  the  Thracians  on  the  western 
side  of  the  Black  sea :  the  body  of  a  nobleman  was  buried  or  burnt,  and  a  large 
tumulns  heaped  upon  the  spot.  The  custom  was  thus  probably  introduced  into 
Asia  Minor  from  Thrace,  and  is  an  importation.  The  rock  t^mbs,  on  the  other 
hand,  are  peculiar  to  the  peninsula ;  they  are  only  known  elsewhere  in  Egypt,  of 
the  time  of  the  middle  kingdom.  Their  use  may  have  been  due  originally  to 
the  large  number  of  natural  cavities  occurring  in  the  rocks  of  Asia  Minor, 
•especially  the  limestones  and  recent  eruptive  rocks.  The  rock  tombs  of  Paphla- 
gonia are  probably  the  most  ancient ;  they  were  first  discovered  by  Hamilton 
in  1835,  and  worked  out  systematically  by  Hirschfeld.  Lsonhard  regards  them 
as  remains  of  an  independent  development  from  Hittite  practice,  the  relation 
of  which  to  the  ancient  Babylonian  civilization  has  recently  been  demonstrated  by 
£.  Chantre.  Leonhard  finds  evidence  of  the  Hittite  style  of  the  Paphlagonian 
tombs  in  two  chambers  discovered  recently  by  himself,  one  at  Salarkoj,  and  the 
other  at  Suleimankoj.  Both  have  the  peculiarly  appropriate  positions,  in  harmony 
with  their  surroundings,  cbaracterietic  of  the  Paphlagonian  tombs.     Although 
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the  point  is  hardly  geographical,  it  is  interesting  to  note  that  Leonhard  believes 
one  of  the  pictures  in  the  antechamber  of  the  Ealekapa  tomb  to  represent  a 
unicorn ;  this  would  be  the  earliest  record  of  the  fabulous  animal,  which  is  chiefly 
found  in  the  pictures  of  the  Middle  Ages  and  in  English  coats-of-arms.  Nearly  idl 
known  heral^c  beasts  occur  in  Hittite  art,  including  the  prototypes  of  the  Russian 
and  Austrian  double  eagle.  The  geographical  nature  of  the  country,  with  its  steep 
forest-clod  slopes  to  the  Black  sea,  prevcDted  the  Greek  colonies  (Sinope)  from 
•extending  their  influence  into  the  interior  in  pre-Alexandrian  days ;  on  the  con- 
trary, traces  of  Hittite  civilization  made  their  way  through  Phrygia  to  Greece, 
where  the  Mycenaean  culture  shows  unmistakable  signs  of  relationship  to  the  older 
or  contemporary  culture  of  Asia  Minor.  The  irruption  of  the  Cimmerians  seems 
to  have  marked  the  end  of  the  development  of  culture  in  Papblagonia  and  Gappa- 
docia,  hence  the  last  Paphlagonian  rock  tombs  are  probably  not  older  than  700  b.c. 

Explorations  in  the  Katlunir  BUmalayai. — One  of  the  finest  but  least- 
known  mountain  groups  in  the  Kashmir  Himalayas  is  that  of  the  Nun  Kun,  which 
culminates  in  the  twin  peaks  of  Ser  and  Mer,  both  nearly  23,500  feet  high.    This 
has  lately  been  explored  by  Dr.  A.  Neve  and  the  Eev.  C.  E.  Barton,  the  former  of 
whom  describes  the  journey  in  the  Alpine  Journal  for  February  of  this  year.    The 
time  occupied  by  the  trip  was  only  a  month,  including  the  route  from  and  to 
Srinagar  across  several  snow-passes,  so  that  a  thorough  exploration  of  the  district 
was  impossible ;  nor  was  any  attempt  made  on  the  peaks  themselves,  which  have 
generally  been  pat  down  as  inaccessible  by  reason  of  their  vast  outlying  precipices. 
Some  additions  were,  however,  made  to  our  knowledge  of  the  topography  of  the 
district.    From  Suru,  where  a  set  of  sturdy  Ladaki  porters  were  taken  on  in  place 
of  the  Kashmiris,  the  route  led  first  east-south-east  up  the  valley  of  the  Suru  river^ 
and  then  south  up  that  of  its  tributary  the  Shafat-chu  to  the  foot  of  the  great 
glacier  which  descends  on  the  east  of  the  Nun  Kun.    From  the  summit  of  the 
Pukartse  La,  on  the  spur  which  causes  the  Saru  to  make  a  wide  sweep  to  the  south, 
one  of  the  grandest  mountain  views  in  the  world  is  obtained,  the  more  southern  of 
the  twin  peaks  standing  out  clearly  by  itself  at  the  head  of  the  great  Ganri 
glacier,  and  presenting  from  this  side  a  dome-shaped  outline.    In  the  Sbafat  valley 
it  was  found  that  the  main  glacier  extends  2  or  3  miles  lower  down  than  it 
is  marked  on  the  Survey  map — a  fact  which  is  not  wholly  to  be  explained  by  a 
recent  advance,  though  of  this  there  were  some  traces.    The  glacier  was  followed 
up  to  the  snow-field  between  the  two  peaks,  a  night  being  spent  at  15,000  feet, 
and  18,000  feet  reached  the  next  day,  the  last  part  of  the  route  being  up  a  great 
eloping  ice- wall.    Eeturning  to  Suru,  the  travellers  made  u  fresh  start  in  a  southerly 
direction,  in  part  along  the  bend  of  the  Suru  river,  which  here  flows  in  a  natural 
tunnel,  covered  in  by  fallen  boulders.     Ascending  to  the  rocky  ridge,  called  by  the 
guide  the  Sentik  La  (16,500  feet),  it  was  found  that  D  41  of  the  map  is  merely  the 
west  buttress  of  the  great  dome  of  the  Nun  Kun,  which  rises  on  this  side  from  a 
snow-iield  nearly  19,000  feet  above  the  sea.    To  the  south  and  west  the  travellers 
looked,  not,  as  might  be  supposed  from  the  Survey  map,  down  into  the  Wardwan 
valleys,  but  on  to  a  vast  snow-field,  which  runs  down  west  from  Nun  Kun,  and  is 
in  places  2  or  3  miles  wide.     Beyond  this  the  Barmal  La  was  crossed,  and  a 
descent  made  in  safety,  though  with  some  difficulty  in  the  case  of  the  laden  porters, 
into  one  of  the  deep  Wardwan  valleys,  and  so  via  the  Mongil  and  Margan  passes 
to  the  valley  of  Kashmir. 

AFBIOA. 

The  Senma  Cataract  of  the  Nile.— A  careful  study  of  the  Nile  rapids  at 
Semna,  between  the  second  and  third  cataracts,  has  lately  been  made  by  Mr.  J, 
Ball,  of  the  Geological  Survey  of  Egypt,  with  a  view  to  throwing  light  on  the 
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physical  changes  which  have  taken  place  within  the  historic  period.     The  results 
are  put  forward  in  a  paper  published  in  the  Quarterly  Journal  of  the  G^logical 
Society  for  February  10, 1903  (vol.  lix.  part  i.).    It  was  first  made  known  by  the 
researches  of  Lepsius  during  his  expedition  of  1842-15,  that  the  then  high-water 
level  of  the  Nile  at  Semna  was  about  24  feet  lower  than  the  level  indicated  by  the 
sculptured  marks  on  the  rocks  at  Semna,  and  the  problem  presented  by  this  fact 
was  in  1850  suggested  by  Horner,  a  former  president  of  the  Geological  Society,  as 
an  interesting  subject  for  elucidation  by  any  geologist  who  might  visit  the  spot^ 
No  such  investigation  seems,  however,  to  have  been  made  until  the  visit  of  Mr. 
Ball  last  year.   Above  and  below  the  site  of  the  temple  ruins  at  Semna  and  Kumna^ 
the  Nile  has  a  breadth  of  about  1300  feet,  but  between  the  two  temples  a  narrow 
band  of  hard  red  and  grey  gneiss  forms  a  natural  barrier  across  the  stream.     At 
high  Nile  the  river  flows  over  this  barrier  with  but  slight  diminntion  of  width,, 
though  with  iocreased  velocity  and  violent  eddies.    But  at  low  Nile  the  ^eiss 
band  entirely  bars  the  stream,  except  for  a  narrow  central  channel  about  130  feet 
in  width.    The  gneiss  of  the  barrier  is  very  hard,  with  well-marked  foliation 
planes  strikiog  parallel  to  the  direction  of  the  river.    The  portion  laid  bare  at  low 
water  is  honeycombed  with  large  pot-holes,  which  bear  witness  to  the  powerful 
grinding  action  of  the  stream  in  flood.    No  trace  was  found  of  the  existence  of  a- 
soft  basic  dyke  such  as  accounts  for  most  of  the  channels  at  Assuan,  and  Mr.  Ball 
is  of  opinion  that  both  the  deep  central  channel  and  the  smaller  channels,  filled 
only  at  high  water,  are  due  simply  to  the  erosive  action  of  the  river,  the  flow  of 
which  coincides  in  direction  with  the  strike  of  the  foliation  planes  of  the  gneiss^ 
He  considers  that  the  change  of  level  above  alluded  to  (which  has  taken  place 
within  a  period  of  about  4200  years)  can  be  quite  well  explained  as  a  result  of  the 
wearing  away  of  the  barrier  by  erosion.    The  vertical  extent  of  such  erosion  works- 
out  at  about  2  millimetres  per  year,  which  corresponds  to  the  removal  of  only  5^ 
milligrammes  of  rock  per  ton  of  silt-laden  water,  and  of  this  Mr.  Ball  thinks  that 
at  least  two-thirds  is  accounted  for  by  the  pot-holing  action.    Similar  studies  at 
other  points  have  thrown  much  light  on  the  past  changes  in  the  course  of  the  river ;. 
and  from  the  deep  soundings  which  have  been  fjund  below  the  new  dam  at  Assuan^ 
it  seems  possible  that  the  classical  descriptions  of  the  Assuan  cataract  as  a  distinct 
waterfall  may  have  more  foundation  than  has  been  supposed. 

Surveyt  on  the  Upper  Nile. — With  reference  to  the  surveys  lately  executed 
by  Major  Delm^  Radclifl'e  in  the  Nile  province  of  the  Uganda  Protectorate  (ante, 
p.  1G2,  and  map),  a  correspondent  points  out  that  a  survey  of  the  Nile  below  its- 
exit  from  the  Albert  Nyanza  was  carried  out  by  General  Oordon,  when  governor 
of  the  Egyptian  Sudan,  and  that  his  original  map  was  in  the  hands  of  a  Belgian 
missionary  not  many  years  ago.  Maps  showing  the  results  of  Gordon's  survey 
were  published  in  vol.  i.  of  the  Bulletin  of  the  Ehedivial  Geographical  Society,  and 
(on  a  reduced  pcale)  in  vol.  xlvi.  of  the  Journal  of  our  Society,  as  well  as  in  the 
Geographical  Magazine  for  1877.  It  is  also  pointed  out  in  Globus  (No.  14,  1903> 
that  the  surveys  executed  by  Emin  Pasha  in  the  equatorial  province,  though  not 
based  on  astronomical  observations,  agree  on  the  whole  well  with  those  of  Major 
Badcliffe,  both  as  regards  the  positions  of  Dufile,  Fatiko,  and  Fadibek,  the  altitudes* 
and  the  course  of  the  Nile  between  Dufile  and  the  Albert  lake.  In  particular,  the 
courses  of  the  Ateppi,  Unyame,  and  Eyuppe  agree  well  in  the  two  surveys. 

Balloon  Experiment  in  ITorth  Africa.— The  French  officer  generally 
known  by  the  nom-de-plume  of  Ldo-Dex  has  for  some  years  been  attacking  the 
problem  of  the  possibility  of  crossing  the  Sahara  in  a  balloon,  and  for  the  purpose 
of  experiment,  he,  at  the  close  of  last  year,  with  Eeveral  coadjutors,  went  to  Gjibes 
with  a  view  to  launching  a  pilot  balloon  in  the  hopes  that  it  might  be  taken  by 
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the  Iccal  wind  currents  into  the  region  of  the  trade  winds,  and  so  he  carried  across 
the  Sahara  to  Timhuktu  {Tour  du  Monde,  1903,  No.  12).  This  result  was  not 
-attained,  though  the  halloon  made  a  Journey  of  several  hundred  miles  hefore 
-coming  to  the  ground  in  Southern  Algeria.  From  the  direction  taken  hy  it  in  its 
Toyagp,  it  appears  that  the  wind,  which  often  hlows  steadily  in  winter  in  the 
neighbourhood  of  Gabes  for  considerable  periods,  assumed  an  easterly  direction 
aboye  the  sands  of  the  great  Erg,  and,  carrying  the  balloon  westward  in  about  32S 
finally  veered  still  more  and  carried  it  northward  to  a  point  on  the  Wed  Jedi,  a 
'little  north  of  34^,  when  it  was  brought  to  the  ground  by  the  Arabs  by  means  of 
the  guide-ropes.  A  similar  attempt  might  in  other  circumstances  meet  with  suc- 
cess, for,  as  the  influence  of  the  regular  trade  winds  begins  to  be  felt  in  this  region 
in  about  30%  the  local  currents  would  have  to  be  maintained  only  some  2°  further 
to  the  south  in  order  to  bring  a  balloon  within  the  sphere  of  action  of  the  trades. 

Prof.  Fiicher's  Explorations  in  Morocco.— Prof.  Theobald  Fischer's 

important  researches  in  the  Atlas  Vorland  of  Morocco  are  completed  by  the 
accouut  of  his  third  journey  in  that  region,  published  in  the  Miiteilungen  of  the 
Hamburg  Geographical  Society  (vol.  xviii.).  The  journey,  which  extended  over 
some  three  and  a  half  months,  was  made  in  the  early  part  of  1901.  Prof.  Fischer 
'was  accompanied  by  Dr.  Weisgerber,  who  had  been  in  medical  practice  for  four 
years  in  Casablanca,  and  was  familiar  with  many  aspects  of  the  region  traverfed, 
«nd  by  Dr.  G.  Kampflfmeyer,  of  the  University  of  Marburg.  The  main  objects  of 
the  expedition,  which  were  for  the  most  part  successfully  accomplished,  were  the 
•examination  of  the  fertile  '* black  earth'*  region  in  the  coast  provinces  Abda, 
Dukkala,  and  Schauia.  Each  province  was  crossed  once  from  the  coast  to  the 
interior  and  back.  Another  feature  was  the  exploration  of  the  uLknown  course  of 
the  Um-er-Rbia  below  Meshra-esch-Schaer,  where  Prof.  Fischer  had  to  leave  the 
river  in  1899 ;  this  also  has  been  substantially  completed,  although  it  was  impos- 
sible to  keep  to  the  stream  closely  throughout,  on  account  of  the  difficult  nature 
of  the  country.  As  a  type  of  the  land-form  found,  the  river-loop  at  Bu-el-Awftn 
-was  minutely  surveyed  on  a  scale  of  1 :  100,000.  Bu-el-A^&n  is  a  ruined  fortress, 
which  has  not  hitherto  been  visited  by  a  European,  although  in  the  end  of  the 
eighteenth  century  Dr.  Lempridre  saw  it  from  a  distance.  In  view  of  the  important 
•commercial  relations  existing  between  Hamburg  and  Morocco,  Prof.  Fischer  devoted 
special  attention  to  the  trade  possibilities  of  the  country,  making  considerable 
stays  in  Mogador  and  Casablanca,  and  drawing  a  new  plan  of  the  former  town  on 
^  scale  of  1 :  10,000.  The  excursions  into  the  interior  also  gave  an  opportunity  of 
adding  considerably  to  our  knowledge  of  the  provinces  of  Schedma  and  Ahmar. 
>Schedma  is  a  relatively  poor  province,  of  which  Mogador  is  the  capital.  Ahmar 
belongs  to  the  second  step  of  the  Atlas  Vorland,  rising  steeply  from  the  plain  of 
Abda  to  a  height  of  about  400  metres,  and  having  the  Zjma  lake  as  its  chief 
feature.  Two  minor  objects  of  the  expedition  had  to  be  abandoned,  chiefly  on 
^Mx^ount  of  political  difficulties :  the  making  of  excavations  in  the  slag-heaps  and 
barrows  at  ATu-el-Hadschar  in  Schedoaa,  in  order  to  determine  the  nationality  of 
the  former  workers  in  iron,  whom  Prof.  Fischer  supposes  to  have  been  Phoenicians; 
and  exploration  of  the  Djebel  Zerhun,  a  small  mountain  district  between  Mikn&s 
and  F&s,  inhabited  by  practically  independent  Berbers.  Incidentally,  an  important 
result  of  the  expedition  is  the  establishment  of  meteorological  observiog  stations 
at  Casablanca  and  Marrakesch.  We  are  only  able  to  give  the  main  outlines  of 
Prof.  Fischer^s  account  of  his  arduous  and  sometimes  dangerous  work :  it  is  scarcely 
necessary  to  add  that  his  narrative  abounds  in  accurate  detail  of  all  kinds — analyses 
of  soils,  determinations  of  height.^,  and  the  like. 

The  French  Colonies  of  Guinea  with  Eeipect  to  Colonization.— Dr. 
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Barot  describes  (La  Oeographie,  No.  1, 1903)  the  natural  conditions  of  the  West 
African  colonies  with  the  object  of  determiniDg  their  adaptability  for  European 
colonization.  The  mountain  system  he  describes  as  consisting  of  three  ranges  parallel 
to  one  another  and  following  the  outline  of  the  coast.   These  are  crossed  in  a  direc- 
tion from  south-west  to  north-east  by  five  lines  of  folding,  which  constitute  water- 
sheds, except  the  third,  traversed  by  the  rivers  Gomoe  and  N^Zi.    The  isothermic 
lines  run  parallel  to  the  mountain  ranges,  but  it  is  singular  that  the  mean  annual 
temperature  decreases  towards  the  equator.    On  the  Senegal,  where  there  is  little 
rain — 8  inches  in  the  year — the  east  winds  from  the  Sahara  raise  the  temperatuie 
sometimes  to  107^  Fahr.    South  of  lat.  40°  the  mountains  turn  aside  these  easterly 
winds  and  arrest  the  clouds,  so  that  the  annual  rainfall  rises  suddenly  to  24  inches. 
Below  lat.  9°  tbe  rainfall  is  52  inches,  and  on  the  coast  plateau  more  than  7S 
inches.    Here  tbe  temperature  is  modified  by  the  dense  clouds,  but  the  atmosphere 
is  saturated  with  moisture.     The  coastal  zone  is  covered  with  tangled  forest, 
whereas  on  the  plateaus  of  the  upper  Niger,  Volta,  and  Senegal  the  vegetation 
is  luxuriant  without  being  rank.     Natural  products,  such  as  vegetable  butter, 
indiarubber,  palm-oil,  kola-nuts,  ground-nuts,  etc.,  are  mingled  with   European 
vegetables  and  American  cereals.    North  of  lat  14°  there  are  only  steppes  covered 
with  scanty  grass  and  stunted  trees,  or  the  sands  of  the  Sahara.    On  the  plateaus 
also  are  concentrated  the  greater  number  of  the  native  inhabitants.    During  the 
last  quarter  of  a  century,  however,  they  have  been  decimated  by  the  wars  and 
slave-raids  of  Samory,  Babemba,  and  other  chiefs,  and  the  villages  and  towns  have 
dwindled.    Eong,  which  in  1887  excited  the  astonishment  of  Binger,  now  hardly 
exists.     For  Europeans  these  plateaus  are  as  healthy  as  Algeria.     During  the 
doctor's  service  with  two  colnnms  the  mortality  was  only  15  per  thousand,  and  the 
number  of  serious  cases  of  disease  only  80.    The  most  favourable  zone  lies  around 
the  upper  Niger  and  its  affluents  at  an  elevation  of  650  to  1300  feet,  and  has  an 
area  of  some  58,000  square  miles.    It  is  well  watered  and  extremely  fertile.    Some- 
what less  desirable,  because  it  slopes  to  the  west  or  south,  is  the  region  watered 
by  the  upper  waters  of  the  Bakoi,  Bandama,  Komoe,  Volta,  and  Weme,  with  an 
area  of  154,000  square  miles.    A  third  zone,  fairly  good,  is  divided  into  two,  and 
consists  of  French  Guinea  and  Futa  Jallon  on  the  west,  13,500  square  miles,  and 
the  basins  of  the  upper  Sassandra  and  of  the  middle  Bandama,  Comoe,  and  the 
Voltas,  about  108,000  equare  miles.    Together  these  three  zones  cover  an  area 
of  about  333,000  square  miles,  of  which  270,000  are  in  French  territory. 

French  Surveys  in  the  Lake  Chad  Begion.— The  surveys  carried  out 

in  the  region  of  Lake  Chad  by  Colonel  Desteoave  and  officers  under  his  orders 
have  slready  been  briefly  referred  to  in  the  Journal^  and  fuller  details  have  now 
been  supplied  in  several  publications,  including  tbe  Comptes  Bendus  of  the 
Academy  of  Sciences  (1903,  p.  575),  La  GSographie  (March,  1603),  and  the 
Hevue  CoJoniah  (1902,  p.  331).  The  surveys  have  dealt  not  only  with  the  shores 
of  the  lake  itself  and  its  islands,  which  have  now  for  the  first  time  been  delineated 
with  any  accuracy,  but  with  the  region  of  the  Lower  Sbari  and  that  to  the  east 
of  the  lake  on  either  side  of  the  Bahr-el-Ghazal  depression.  The  islands  are 
arranged  in  two  main  groups,  the  Kuri  archipelago,  occupying  the  great  eastern 
bay,  and  that  of  Buduma,  which  fringes  the  coast  of  Kanem  from  13°  30'  N.  lat. 
They  form  an  immense  littoral  system,  the  individual  parts  of  which  are  disposed 
in  a  north- north-west  direction,  this  being  the  resultant  of  the  directions  of  the 
two  prevailing  winds  in  this  region.  The  islands  are  generally  low  ami  composed 
of  sands  and  clays  deposited  by  the  Harmattan  or  north-east  wind.  Some  are 
inhabited,  and  rise  in  sandhills  to  a  height  of  35  to  50  feet  above  the  water.  Others 
are  covered  veith  pastures,  and  reach  a  height  of  12  to  16  feet ;  while  a  third  type 


THE  MONTHLT  REOORD.  675 

consists  of  low  islands  rising  only  1  or  H  foot  above  the  lake.  As  is  the  rule 
with  the  lakes  of  sandy  desert  regions,  Chad  appears  subject  to  a  displacement  in 
the  direction  of  the  dominant  wind?,  a  silting  up  being  observable  in  the  east  and 
north-east,  while  the  waters  are  extending  towards  the  west  and  south-west — in 
which  direction  the  greatest  depths  (about  40  feet)  occur,  those  in  the  east  reaching 
only  12  to  16  feet.  Among  the  items  of  geographicil  work  (in  addition  to  the 
survey  of  the  islands)  accomplished  by  the  officers  under  Colonel  Destenave^  some 
of  the  most  important  are:  (1)  The  fixing  of  the  geographical  co-oidinates  of 
various  points,  by  Lieut.  Huarr,  the  latitudes  being  obtained  by  circum-meridian 
altitudes  of  stars,  the  loogitudes  by  the  transport  of  time  in  a  closed  circuit; 
(2)  observations  of  the  level  of  the  lake  near  the  mouth  of  the  Shari,  during  the 
months  of  February  to  April,  1902  (the  variations  were  found  to  be  in  direct 
relation  with  the  direction  and  force  of  the  windi*,  the  maximum  reaching  10^ 
inches  (0'27  metre)) ;  (3)  the  detailed  examination  of  the  south-east  shore  of  the  lake 
by  Captain  Dubois,  with  a  study  of  the  vicissitudes  to  which  the  Bahr-el-Ghazal 
has  been  subject,  down  to  its  abandonment  by  the  lake  waters.  The  valley  of  the 
Bahr-el-Ghazal  and  the  country  to  the  north  of  it  have  also  been  carefully  studied 
by  other  officers.  Various  contributions  to  our' knowledge  of  the  hydrography  of 
the  Shari  have  also  been  made,  while  reconnaissances  have  been  carried  out  both 
in  Eanem  and  Wadai,  those  in  the  latter  being  of  special  interest  by  reason  of  the 
scantiness  of  our  information  respecting  the  geography  of  the  country.  Lake 
Fettri,  or  Fittri,  was  reached  by  Lieut.  Avon,  who  places  it  in  about  12''  40'  N.,. 
17°  40'  E.,  or  in  very  nearly  the  position  it  has  hitherto  occupied  on  oar  maps. 
Geological,  biological,  and  ethnological  observations  have  also  been  made,  th& 
geological  specimens  showing  the  abundance  of  eruptive  rocks  in  the  region  ex- 
plored. The  Kuri  and  Baduma  archipelagoes  are  estimated  to  contain,  respectively,, 
populations  of  19,000  and  17,000  souls. 

Oerman  Expeditions  between  the  Benne  and  Lake  Chad.— The  ex- 
pedition of  Colonel  Pavel,  by  which  German  authority  was  tirdC  established  in  the* 
northern  parts  of  the  Kamerun  territory,  has  been  followed  by  others,  which  have 
added  considerably  to  our  knowledge  of  the  country.  Lieut.  Dominik,  who  has^ 
traversed  the  region  between  the  Benue  and  Lake  Chad  by  various  routes,  gives,  in 
the  Dtutsches  Kolonidlhlatt  (Nos.  5-7, 1903),  a  detailed  account  of  the  country,, 
which  is  valuable  as  giving  trustworthy  information  as  to  the  present  political 
situation  in  German  Bomu,  as  well  as  of  the  relations  of  the  various  elements  which 
compose  its  mixed  populatioo.  He  divides  the  region  described  into  three  main 
natural  divisions :  (1)  Adamawa  proper,  including  the  river-areas  of  the  Mayo 
Kebbe  and  Mayo  Lue  and  the  mountain  massifs  to  the  north ;  (2)  the  isolated 
mountain  district  of  Mandara ;  and  (3)  the  lowlands,  which  may  be  divided  agun 
into  German  Bomu  and  the  Pagan  districts  extending  east  to  the  Shari.  Adamawa, 
though  properly  a  political  division,  corresponds  also,  he  considers,  with  a  natural 
division  of  the  region.  The  fertile  Benue  valley  is  shut  in  on  the  north  by  a  sand- 
stone plateau,  the  river  flowing  in  a  bed  some  300  yaids  wide,  aad  offering  no 
hindrance  to  navigation  between  July  and  September,  though  in  October  it  falls 
rapidly,  and  at  this  time  its  tributary,  the  Faro,  shows  in  places  no  water  at  all 
above  its  sandy  bed.  The  two  main  caravan  routes  to  the  north  run  one  on  each 
side  of  the  Tengelin  massif,  which  stretches  north  of  GtU'ua,  and  is  inhabited  by 
the  Pagan  Fall!  stock.  Lieut.  Dominik  traversed  the  northern  lowlands  by  three 
different  routes,  the  two  western  leading  to  Dikwa,  the  capital  of  German  Bomu, 
the  easternmost  to  Lake  Chad  by  the  lower  Logone.  The  shores  of  the  lake  are 
more  or  less  swampy  throughout  a  zone  of  some  miles,  the  passage  from  firm 
ground  to  the  open  water  being  very  gradual.    Clouds  constantly  hang  over  the 
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valer,  beiDg  caused  by  the  desert  sand  from  the  north,  which  gives  rise  to  a 
succession  of  sand-dunes  traversing  the  black-earth  plain  to  the  south.  Between 
the  lake  and  Dikwa  village  follows  village  very  closely.  The  land  ia  fertile,  and 
the  Kanuri  especially  live  well,  great  plenty  prevailing  in  Dikwa.  The  writer 
considers  that,  owing  to  its  central  position,  Bornu  must  always  maintain  its 
importance  as  the  meeting-ground  of  Mohammedans  from  the  north,  south,  east, 
and  west.  Further  south,  on  the  headwaters  of  the  Benue,  some  entirely  new 
ground  has  been  broken  by  the  expedition  despatched  by  the  '^  Niger-Benue-Lake 
Chad  Committee'*  {D,  Kolonialzeitung,  No.  13).  At  Rei  Ruba,  the  capital  of 
Bubanjidda,  where  the  first  German  Eamerun  expedition  met  with  a  check  from  the 
hostility  of  the  king,  the  expedition  was  accorded  a  particularly  friendly  reception. 
The  town  is  surrounded  by  a  wall  and  ditch,  and  the  Fulbe  of  Bubanjidda  are  as 
warlike  as  any  in  German  Adamawa.  Hence  the  hitherto  unknown  tract  extend- 
ing to  the  French  frontier  was  explored,  and  was  found  to  consist  of  a  mountainous 
country  cut  up  by  streams  which  flow  to  the  Mao  Shuffi,  an  important  tributary 
of  the  upper  Benue  not  marked  on  existing  maps.  The  geological  formation  is 
principally  granite.  The  route  was  continued  south  to  Ngaumdere,  whence  the 
expedition  returned  to  Garua. 

AHXBIOA. 

The  Level  of  the  Ghreat  Salt  Lake.— The  progressive  fall  in  the  level  of  the 
Great  Salt  lake  continues  to  attract  attention,  fears  beiog  expressed  in  some 
quarters  that  if  the  shrinkage  is  maintained  much  longer,  the  lake  n:ay  dry  up 
entirely.  Among  writers  who  have  discussed  the  cause  of  the  fall  in  the  level  is 
Mr.  L.  H.  Murdoch,  of  the  U.8.  Weather  Bureau,  who  sums  up  his  conclusions  in 
the  National  Geographic  Magazine  for  February  last,  having  entered  more  fiilly 
into  the  meteorological  factors  involved  in  the  Monthly  Weather  Review  for  October, 
1902.  The  fall  in  the  lake-level  has  been  particularly  rapid  during  the  last  three 
years,  the  deficiency  of  precipitation  having  also  been  most  marked  during  the  same 
peiiod,  though  the  present  dry  cycle  has  lasted  since  1887.  On  December  1  last, 
the  reading  of  the  gauge  at  Garfield  beach  was  5  feet  11  inches  below  the  zero  of 
the  scale,  showing  a  fall  of  11  feet  7  inches  since  the  close  of  1886,  the  year  in 
which  the  last  rise  terminated,  and  a  level  between  3  and  4  feet  below  that  of  1847. 
The  last  wet  cycle  lasted  from  18G5  to  1886,  during  which  the  lake  rose  to  about 
13  feet  above  the  zero  maik  (in  1868  and  again  in  1876).  The  annual  precipita- 
tion averaged  18*42  inches,  or  1*77  above  the  normal,  during  this  period;  while  for 
the  years  1887-1902  the  average  has  been  14'8  inches,  or  1*85  inch  below  the 
normal.  Mr.  Murdoch  considers  that  even  were  this  low  rainfall  to  be  maintained, 
the  level  would  not  fall  without  limit,  but  that  a  balance  would  in  time  be  reached 
between  the  area  of  the  lake  and  its  inflow,  and  the  decline  would  then  terminate. 
The  large  deficiency  of  29  6  inches  in  precipita'ion  during  the  last  sixteen  years 
seems  certaiLly  the  main  ciuse  of  the  fall  of  the  lake,  for  the  possible  loss  from 
irrigating  609  square  miles  of  land  must  be  very  small  by  comparison. 

The  Emption  of  Santa  Maria  in  Guatemala.— Dr.  Sapper  arrived  in 

Guatemala  on  the  day  on  which  the  eruptions  commenced,  and  immediately 
hastened  to  the  seat  of  devastation.  The  area  over  which  more  than  20  cmp. 
(nearly  8  inches)  of  ashes  and  pumicestone  have  fallen  extends  to  about  2000  square 
miles,  and  within  it  most  of  the  houses  and  farm  buildings  have  fallen  in  under 
the  weight  of  the  ejectamenta,  and  in  some  places  are  totally  destroyed.  Several 
hundred  persons  must  have  been  killed.  The  damage  done  to  crops  is  enormouF, 
especially  in  the  coffee  districts  of  Xolhuitz  and  Costa  Cuca.  Many  plantations 
have  been  definitely  abandoned,  and  many  others  cannot  probably  be  restored. — 
Zeitschrift  der  QeselL/ur  Erdkunde  zu  Beiiiny  No.  1, 1903. 
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The  Caura  Territory  in  Venezuelan  Oniana.— In  tbe  winter  of  1901-^2 

Df.  Passarge  visited  the  country  between  the  Caura  and  Cuchivero  rivers,  ex- 
amining a  region  2C00  square  miles  in  area.  On  tbe  way  to  the  Caura  the  longi- 
tude of  Bolivar  was  ascertained  to  be  63°  39'  13"  W.,  or  only  2}'  less  than  on 
Sievers'  map.  The  longitude  of  Alta  Gracia,  however,  63°  37'  16",  differs  by  J° 
from  Humboldt's  survey,  on  which  all  the  present  maps  are  based,  and  therefore 
the  whole  basin  of  the  upper  Orinoco  should  be  displaced  J°  to  the  east.  The 
Caura  river  has  a  breadth  of  1200  yards  at  its  month,  and  of  650  to  850  further 
up.  Tbe  Cuchivero  issues  from  the  Guiana  mountains  at  the  Kaudal  Alto,  and 
expands  from  a  breadth  of  65-lCO  yards  to  160-220.  Below  Las  Lajitas  there  are 
no  obstacles  to  navigation,  and  small  steamers  can  afcend  the  river  in  the  rainy 
reason.  The  Sipao,  a  tributary  of  the  Caura,  and  the  Tucuragua  are  also  navigable 
by  cancep.  The  southern  limit  of  the  district  explored  is  formed  by  the  gneissic 
plateau  of  the  Guiana  highlands,  which  northwards  sinks  down  below  the  level  of 
the  Llanos.  Isolated  groups  of  hills,  almost  entirely  composed  of  granitic  recks, 
intervene  between  the  Guiana  highlands  and  the  Llanos  stt  ppes,  which  extend  from 
the  Cordillera  of  northern  Venezuela  across  the  Orinoco.  These  Llanos  do  not  pass 
imperceptibly  into  the  delta  of  the  Orinoco,  but  14  to  18  miles  west  of  Las 
Castillas  end  in  a  steep  edge  160  to  260  feet  high.  Dr.  Passarge  was  struck  with 
the  resemblance  of  the  surface  forms  of  the  archasan  mountains  with  that  of  many 
South  African  ranges.  The  laterite  of  the  Llanos  is  of  ancient  origin,  as  is  also 
the  African  laterite,  and  this  fact  suggests  that  there  may  have  been  a  great  period 
of  laterite  formation.  Another  interesting  question  is  whether  the  Llanos  are  a 
salt  or  fresh-water  deposit.  The  strata,  of  enormous  depth  at  the  foot  cf  the 
Cordillera,  thin  out  towards  the  Guiana  highlands,  where  they  do  not  reach  a 
thickness  of  65  feet.  The  material,  then,  came  chiefly  from  the  former  elevation. 
Was  the  latter  a  bare  rocky  region  where  little  detritus  was  produced,  or  were 
transporting  agents  wanting?  In  connection  with  this  question  stands  the 
circumstance  that  the  Orinoco  has  moved  sidewards  to  the  Guiana  mountains^  and 
now  lies  between  them  and  the  Llanos.  Its  bed  is  cut  in  the  Guiana  rock,  but  in 
tbe  plain  of  the  Llanos,  the  bed-rock  being  observable  in  most  parts  of  its  course. 
As  regards  the  steep  edge  of  the  Llanos  plateau  in  the  delta,  it  may  be  asked 
whether  it  is  of  tectonic  origin  or  caused  by  erosion,  and  whether  a  negative 
displacement  of  the  shore-line  has  assisted  in  its  formation. — Zeitschrift  der  Qetell. 
Jur  Erdkunde  zu  Berlin,  No.  1,  1903. 

The  Temperature  and  Eainfall  of  the  Argentine  Eepnblic.— Br.  Josef 

Chavanne  has  published  a  sketch  of  the  meteorology  of  the  Republic  in  the 
VeroffentUctungen  der  D,  Akad.  Vereinigung  zu  Buenos  Aires,  Bd.  i.  Heft  vii. 
The  temperature  means  are  derived  from  obdervations  during  forty-five  years,  1856- 
1900,  and  the  rainfall  from  a  period  of  forty  years,  1861-1900.  He  divided  the 
country  into  five  climatic  regions,  of  which  three  are  subdivided  into  two  sections 
«ach.  Tbe  eastern  region,  lying  between  the  Uruguay  and  Parana,  and  extending 
down  to  Viedma,  is  characterized  by  greater  warmth  in  autumn  than  in  spring, 
the  maximum  difference  being  P'6  Fahr.  Tbe  chief  cause  of  this  phenomenon  is 
the  alternating  influence  of  the  warm  Brazilian  and  odd  Falkland  currents.  West 
of  the  coast  region,  the  country  from  tbe  forests  of  tbe  Chaco  in  the  north,  and 
including  the  greater  part  of  the  pampas,  is  more  than  4°*5  warmer  in  spring  than 
in  autumn,  and  has  a  greater  annual  range  of  temperature — maximum  29°.  Tbe 
region  between  the  sierras  of  Aconquija  and  Ancasti  and  the  outer  ranges  of  the 
eastern  cordillera,  rising  from  650  to  more  than  5900  feet  above  sea-level,  consists 
largely  of  salt-pans  and  sand-dunes,  where  in  January  and  February  daily  means 
of  88°  are  recorded  and  absolute  extremes  of  110°  are  not  uncommon,  while  in  July 
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the  daily  mean  up  to  2600  feet  often  falls  nearly  to  freeziog-point.    A  peculiarity 
of  this  region  are  the  hot  local  winds  called  zondast  caused  by  the  configuration 
of  the  country  and  the  nature  of  the  soil,  which  blow  with  great  frequency  and 
regularity  in  the  summer  months,  and  sometimes  raise  the  temperature  as  much 
as  18°  to  Si?f  and  reduce  the  relative  humidity  to  zero.    The  annual  range  of 
temperature  reaches  up  to  29°,  and  the  temperature  of  spring  exceeds  that  of 
autumn  by  more  than  4^°.    The  rainfall  varies  from  8  to  16  inches.     At  heights 
of  3000  to  3900  feet  the  climate  is  very  beneficial  to  health.    The  northern  Andine 
region  has  a  small  rainfall  of  less  than  8  icches,  90  to  98  per  cent,  of  which  fall 
batween  October  and  April.    The  range  of  temperature  is  less  than  in  the  steppea 
and  central  zone,  while  the  excess  of  heat  in  spring  over  the  autumn  temperature 
here  reaches  a  maximum.    The  southern  Andine  region  is  marked  by  the  occurrence 
of  winter  rains,  an  increase  in  the  annual  fall,  a  greater  range  of  temperature,  and 
relatively  cold  winters.    The  southern  extremity  of  the  republic  is  dirided  into 
the  east  and  west  Patagooian  region?.    Owiog  to  the  smaller  breadth  of  the  conti- 
nent, the  difference  of  teaoperature  betwean  the  east  and  west  coast  is  small,  but 
there  is  still  a  difference  of  1°  to  3^°  in  favour  of  the  former.    The  raiofall  shows 
much  greater  variations.    Whereas  from  the  mouth  of  the  Chubut  to  south  of  the 
Straits  of  Magellan  it  is  under  10  inches,  it  is  fully  16  inches  on  the  Pacific  coastal 
strip,  and  rises  to  as  much  as  31  inches  in  some  valleys  and  lake-basins  east  of 
the  Andes.    A  long  series  of  observations  has  been  made  only  in  the  Yalle  16  de 
Octubre,  where  the  range  of  temperature  is  90*9°  (max.  in  December  and  January^ 
95° ;  min.  in  July,  4°*1).    In  all  seasoos  of  the  year,  winds  from  the  western 
quadrant  predominate  and  penetrate  to  the  plateaus  of  the  east  coast,  bringing 
raui  with  them,  while  the  east  and  north-east  winds  are  dry.    Staaten  island,  with 
its  large  rainfall  and  great  humidity,  beloogs  to  the  west  Patagonian  region,  and 
exhibits  to  a  marked  degree  the  oceanic  type.    As  a  whole,  the  Argentine  climate 
is  intermediate  between  the  sea  and  continental  types,  a  purely  continental  climate 
not  existing  even  in  the  steppe  region. 

POLAB  BSQI0H8. 

Antarctic  Expeditioni. — The  destiDation  of  the  expedition  which  was  being 
organized  by  Dr.  Charcot  for  research  in  the  arctic  regions  has  suddenly  been 
changed  in  view  of  the  interest  aroused  in  the  South  Polar  region  by  the  various 
expeditions  now  at  work  in  that  quarter.  It  had  been  from  the  first  hoped  that 
the  proposed  arctic  voyage  might  lead  the  way  to  a  more  important  venture  in  the 
antarctic,  and  it  has  now  been  decided  to  abandon  the  original  plan  and  substitute 
that  of  a  voyage  to  the  south.  This  will,  of  course,  retard  the  date  of  departure 
somewhat,  besides  rendering  it  necessary  to  collect  more  funds,  bat  it  is  hoped  that 
the  delay  will  not  exceed  a  few  weeks.  The  Tour  da  Monde  (No.  19, 1903)  prints 
the  memorandum  adopted  by  the  committee  to  which  the  organization  of  the  ex- 
pedition has  been  entrusted,  from  which  it  appears  that  the  scene  of  action  will  be 
Alexander  land,  south  of  Graham  land,  and  that,  beiides  researches  in  oceano- 
graphy and  the  various  branches  of  zoology,  it  is  hoped  to  carry  out  more  strictly 
geographical  work,  including  explorations  on  the  southern  continent.  It  does  not 
seem  to  be  contemplated  to  spend  a  winter  in  the  antarctic.  With  regard  to  the 
Swedish  expedition,  of  the  return  of  which  news  had  before  this  been  expected,  the 
despatch  of  a  relief  expedition  has  been  determined  on,  and  the  necessary  fimda 
have  been  voted  by  the  Swedish  Parliament. 

The  German  Station  on  Kergnelen  Island.— The  observers  left  on  Eer- 

gnelen  island  by  the  German  Antarctic  Expedition  for  the  purpose  of  carrying  out 
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observations  of  terrestrial  magnetism,  etc.,  simultaneously  with  those  of  the  main 
expedition,  have  returned  to  Sydney,  with  the  exception  of  Dr.  Eozensperger,  who» 
we  regret  to  say,  succumbed  to  beri-beri  during  the  stay  on  the  island.  The  party 
appear  to  have  had  a  very  trying  time,  and  another  of  the  staff,  Dr.  Werth,  was 
also  ill  on  arrival  in  Sydney.    Hopes  are,  however,  entertained  of  his  recovery. 

MATHEKATIOAL  AlfD  PHT8I0AL  OSOOBAPHT. 

Sabterranean  Waters.— Dr.  F.  J.  Fischer  has  collected  in  tbe  Abhand,  der 
K,K,  Geogr.  Gesdla,  in  WieUy  No.  5,  1902,  a  large  number  of  examples  of  the 
iateractioQ  of  sea  and  groand  waters.    About  a  third  of  the  rain  that  falls  on  the 
land  filters  downwards  or  trickles  through  fissures  until  it  reaches  impermeable 
strata,  over  which  it  spreads,  forming  reservoirs  for  the  supply  of  springs  and 
underground  rivers.    In  some  cases  these  reservoirs  are  connected  with  the  sea, 
and  the  pressure  of  the  salt  water  holds  up  the  water  in  the  underground  channels 
to  a  height  above  the  sea-level  corresponding  to  the  lower  specific  gravity  of  fresh 
water.    When,  however,  the  upper  level  of  the  fresh  water  is  raised  equilibrium 
is  disturbed,  and  fresh- water  springs  rise  up  near  the  shore.    Such  are  found  in 
all  parts  of  the  world.    One,  particularly  described  by  Dr.  Fischer,  is  the  Polla  di 
Cadimare,  in  the  gulf  of  Spezia,  which  shoots  up  to  a  height  of  60  feet  from  the  sea 
bottom  and  forms  a  small  hillock  on  the  surface.    The  water  that  feeds  it  falls  as 
rain  on  the  Apennines  3  miles  distant.    Tbe  magnitude  of  the  complicated  systems 
of  subterranean  channels  is  a  proof,  in  Mr.  Martel's  opinion,  of  a  diminished  supply 
of  water  on  the  surface,  for  such  extensive  erosion  must  have  been  the  work  of 
much  greater  volumes  of  water  than  fiow  over  the  land  at  the  present  time. 
Ercsion  is  still  at  work,  though  on  a  lesser  scale,  and  in  many  Karst  lands  the 
water-supply  is  becoming  a  serious  difficulty.    In  Yucatan  most  of  the  inhabitants 
have  to  obtain  water  from  cave  springs  1000  feet  below  the  surfiftce.    A  curious 
case  of  sea-water  penetrating  into  the  land  may  be  observed  at  the  Argostoli 
peninsula,  in  the  island  of  Cephalonia.    Here  more  than  2,000,000  cubic  feet  of 
water  disappear  through  the  fissures  of  the  rock,  and  it  has  been  proved  that  this 
salt  water  lies  at  a  level  of  5  feet  below  the  surface  of  the  sea.    What  ultimately 
becomes  of  it  has  not  yet  been  ascertained.    It  may  be  raised  by  lateral  pressure 
and  sucked  up  through  narrow  channels,  more  or  less  vertical,  into  underground 
streams  of  fresh  water  and  reappear  in  the  brackish  springs  of  the  island.    But  the 
discharge  of  these  springs  is  quite  out  of  proportion  to  the  sea-water  absorbed » 
most  of  which,  therefore,  must  be  carried  underground  to  far  distant  points.    Else- 
where, also,  brackish  springs  are  formed  by  suction,  and  break  forth  at  no  great 
height  above  sea-level.    Another  interaction  of  salt  and  fresh  water  is  due  to  the 
tides.    At  high  tide  the  sea-water  dams  up  the  fresh  water  in  the  subterranean 
channels,  and  thus  causes  it  to  rise  in  wells  and  springs.    Generally  such  wells 
afford  a  larger  supply  of  water  at  high  than  at  ebb  tide,  but  in  some  the  reverse 
is  the  case.    Thus  a  boring  at  Fulham,  318  feet  deep,  yields  during  flood  tide 
60  gallons  of  water,  and  during  the  ebb  80  gallons.    Probably  the  pressure  of  the 
tide  is  transmitted  to  branches  of  the  underground  water-system  at  a  considerablo 
distance  from  the  outlets  to  the  river,  and  therefore  the  effect  of  the  pressure  does 
not  manifest  itself  at  the  boring  till  long  after  high  tide.    Similarly  in  impermeable 
ground  rain  floods  the  country  at  once,  whereas  in  Karst  lands  it  runs  underground^ 
and  reappears  to  flcx)d  the  country  after  a  considerable  lapse  of  time. 


(     fiSO     ) 


OBITUARY. 


Paul  Belloni  du  Chaillu. 

P.  B.  Du  CiiAiLi^u,  the  distiDguished  African  explorer,  died  at  St.  Petersburg  on 
April  20.  He  was  born  in  France  *  on  July  31, 1835.  His  father  having  been 
appointed  agent  of  Messru.  Oppenheim,  of  Pari?,  at  the  Gabon,  where  the  French 
had  huilt  a  fort  in  1842,  he  accompanied  him  thither  when  still  a  boy.  Such 
education  as  he  received  he  owed  to  the  missionaries  established  at  the  Grabon.  But 
if  facilities  for  a  systematic  course  of  instruction  were  wholly  lackiog  in  that  out-of- 
the-way  place,  young  Du  Cbsillu  gained  a  thorough  knowledge  of  native  customsy 
acquired  the  language  of  the  country,  and  became  an  expert  sportsman,  all  of 
which  proved  of  great  service  to  him  in  his  career.  In  1852  he  went  to  the  United 
States  with  a  natural  history  collection^  the  spoils  of  his  gun,  and,  having  attracted 
attention  by  a  series  of  articles  in  the  New  York  Tribune^  he  was  entrusted  by  the 
Academy  of  Natural  Sciences  of  Philadelphia  with  a  mission  to  Western  Afriea. 

He  set  out  from  New  York  in  October,  1855,  reached  the  Oabon  in  Deoember, 
and  up  to  Jane,  1859,  carried  on  explorations  which  not  only  yielded  rich  and 
valuable  zoological  collections,  fully  described  in  the  Proceedings  of  the  Amerioea 
Academy,  iu  whose  service  he  travelled,  but  also  extended  most  materially  our 
geographical  knowledge  of  a  country  at  that  time  very  little  known.  It  is  to  Da 
Chaillu  that  geographers  are  indehted  for  the  knowledge  that  the  Muni,  Manda, 
and  the  tributaries  of  the  estuary  of  the  Gahon  are  mere  coast  river/,  but  that  the 
St.  Nazareth,  Mexias,  and  Fernando  Yaz  are  the  deltaic  arms  of  the  Ogowe,  a  vast 
river  rising  far  in  the  interior.  Du  Chaillu  may,  likewise,  claim  to  have  been  tlie 
first  European  who  killed  a  gorilla  in  his  native  wilds.  The  account  of  hie 
^Explorations  and  Adventures  in  Equatorial  Africa'  (London,  1861),  a  strikingly 
attractive  volume  of  travels,  was  enthusiastically  received  by  the  general  public, 
but  severely  criticized  by  a  numher  of  distinguished  zoologists  and  geographers. 
The  former  questioned  many  of  his  statements  as  to  the  natural  history  of  the 
country  explored,  and  utterly  refused  to  accept  his  statements  as  to  the  habits  and 
ferocity  of  the  gorilla.  Among  the  latter,  Dr.  H,  Barth  (Zeitschri/t  fur  Erdkundey 
vol.  X.,  1861)  compared  the  dates  in  the  published  volume  with  those  of  letters 
previously  published  in  America,  and  '*  regretfully  "  arrived  at  the  conclusion  that 
many  of  Du  Chaillu'rf  statement^,  more  especially  those  referring  to  journeys  into 
the  interior,  were  fictitious  (erlogen).  The  discrepancies  in  the  dates  are  undeniable, 
but  the  confusion  is  due  to  the  fact  that  Du  Chaillu,  at  that  time  still  a  young 
man  not  fully  master  of  English,  and  without  experience  as  an  author,  sought  the 
collaboration  of  a  journalist,  who  thought  fit  to  disregard  the  chronological  order  of 
events  in  favour  of  a  geographical  arrangement.  It  is  obvious  that  if  it  had  been 
intended  to  deceive  the  public,  care  would  have  been  taken  to  arrange  so  simple  a 
matter  as  the  sequence  of  dates. 

Du  Chaillu,  however,  was  not  quite  without  supporters.  Sir  Richard  Owen 
recognized  the  high  value  of  his  collections.  Winwood  Keid,  whilst  denying 
that  Du  Chaillu  ever  kiiled  a  gorilla,  confirmed  his  accounts  of  the  country 
and  people ;  whilst  Dr.  Lenz  does  the  same  with  special  reference  to  the  Muni, 
altbojgh  he  considers  his  predecessor's  account  to  be  *' somewhat  fantastic.** 


*  In  a  lecture  before  the  American  Geographical  Society,  on  January  5.  1860,  he 
eaid: — "  Before  starting  on  my  return  I  raised  the  flag  of  the  United  States,  my  country 
by  adoption,  and  by  its  side  tLe  Tricolor  of  France,  my  native  land." 


PAUL    B.   DU  CHAILLU. 
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Du  Cbaillu,  Daturally,  was  much  irritated  by  the  many  doubts  expressed  as  to 
his  veracity,  and  being  at  the  same  time  fully  aware  of  his  shortcomings  as  a 
scientific  explorer,  he  underwent  a  course  of  instruction  for  making  astronomical 
observations,  and  then  resolved  to  return  to  the  scene  of  his  former  labours.  He 
expended  nearly  all  the  money  obtained  by  the  sale  of  his  book  to  freight  a 
ship,  and  left  Gravesend  on  August  5, 18C3,  for  the  Fernando  Yaz.  At  the  very 
outset  he  met  with  a  disaster,  for  on  October  15  his  boat  was  swamped  in  the  surf, 
and  most  of  his  instraments  were  lost.  A  fresh  supply  had  to  be  procured,  and 
thus  it  was  that  his  departure  for  the  iaterior  was  delayed  until  October,  1867. 
PaFsiDg  through  the  country  of  the  Ashira,  he  crossed  the  great  southern  tributary 
of  the  Ogowe  in  the  Apono  country  considerably  higher  up  to  what  he  had  done 
during  his  first  expedition,  and  discovered  a  village  of  Obongo  dwarfs  in  the  country 
of  the  Ishogo;  but,  unfortunately,  the  accidental  killing  of  a  native  in  an  Ashango 
village  by  one  of  his  followers  led  to  hostilities,  and  Du  Chaillu  was  compelled  to 
beat  a  hasty  retreat  to  the  coast,  leaving  behind  him  all  of  his  photographs  and 
collections,  and  merely  saving  his  journal.  His  hope  of  being  able  to  reach  the  Coog  >, 
or  even  the  upper  Nile,  had  thus  been  frustrated.  The  map  which  accompanies 
the  account  of  the  expedition,  'A  Journey  to  Ashango  Land'  (London,  18C7), 
is  based  upon  fifteen  observed  latitudes  and  seven  longitudes,  and  up  to  this  day 
it  is  the  only  authority  on  the  geography  of  the  greater  part  of  the  ountry 
delineated.  It  proves  at  the  same  time  that  the  sketch-map  published  previously 
had  conveyed  a  very  fair  notion  of  the  general  features  of  the  country.  This 
achievement  was  rewarded  by  the  Royal  Geographical  Society  by  electing  Da 
Chaillu  one  of  its  honorary  members. 

After  a  few  years  spent  in  the  United  States,  in  the  course  of  which  he  delivered 
lectures  and  wrote  several  books  for  young  foik,^  who  were  very  fond  of  "  old  Paul,** 
Da  Chaillu  travelled  in  Scandinavia.  The  fruits  of  this  expedition  were  a  delightful 
book  of  travel, '  The  Land  of  the  Midnight  San '  (London,  1831),  and  an  ambitious 
historical  work  on  '  The  Viking  Age '  (London,  1889),  a  work  full  of  information, 
although  its  readers  will  hardly  accept  the  author's  conclusion  that  the  English- 
speaking  communities  derive  their  remarkable  energy  and  love  of  the  sea  from  the 
warlike  and  ocean-loving  tribes  of  the  Scandinavian  North. 

Du  Cbaillu'd  body  has  been  embalmed,  and,  by  desire  of  hU  friend$>,  will  be 
forwarded  to  America.  E.  G.  Bavenstein. 


Obituary  of  the  Tear. 

The  following  is  a  list  of  the  Fellows  who  have  died  during  the  year  1902- 
1903  (April  30)  :— 

Admiral  E.  S.  Adeane  ;  General  W.  C.  Bancroft  ;  Colonel  A.  F.  Babrow  ; 
Lieut.-General  R.  S.Batnes;  Robert  Berridqb  ;  Dr.  Isambard  Brunel  ;  William 
Bull  ;  A.  D.  Campbell  ;  Samuel  Horace  Candler;  Lord  Chetlesmore  ;  Robert 
Clark  ;  Sir  Daniel  Cooper  ;  Arthur  Copeland-Griffiths  ;  Nathaniel  Cork  ; 
James  Cornwell  ;  Sir  John  W.  Cox  ;  W.  B.  Craoknall  ;  George  A.  Craiq  ; 
Dr.  W.  H.  Crosse  ;  Donald  Cruikshank  ;  George  Danford  ;  Sir  Juland 
Danvers  ;  Sir  Robert  Henry  Da  vies  ;  C.  S.  Dicken  ;  Joshua  Ellison  ;  Patrick 
F.  Evans;  W.  D.  Fane;  J.  Dunn  Gardner;  J.  H.  Gladstone;  Matthew 
Gray;  Right  Hon.  R.  W.  Hanbury;    L.  C.  Henry;  Sir  Edward  Hertslet;. 

♦  Among  Du  Chaillu's  minor  works  are  *  Stories  of  the  Gorilla  Country'  (1867); 
*Wild  Life  under  the  Equator'  (1868);  'Lost  in  a  Jungle'  (1869);  *My  Apingi 
Kingdom'  (1870);  *  The  Country  of  the  Dsvarfs'  (1871);  •The  Land  of  the  Long? 
Night*  (1900). 
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Sir  Abthub  Hodgson;  E.  A.  Hughes;  P.  J.  Hughbs;  R.  Ibvine;  Major  T.  6. 
Johnson;  H.  C.  Langtov;  Syad  Mohammed,  Khan  Bahadub  Latif;  J.  A.  H. 
Louis;  GoloDel  G.  R.  Macgbegob;  Chables  Gilbebt  Masteb;  J.  Oaklbt 
Maund;  Philip  Miohblmobb;  A.  Michie;  Admiral  H.  M.  Millbb;  Captain 
A.  B.  MoLESwoBTH ;  Colonel  J.  Mobland  ;  J.  Linton  Palmeb  ;  J.  Diokisok  Pabk  ; 
Chables  Phabazyn;  Geobgb  Philip;  Josiah  Pieboe,  Jan.;  Dr.  Wobdswobth 
Poole  ;  Henbt  Pobteb  ;  Major  J.  W.  Powell  ;  Rev.  T.  W.  Pbickett  ;  Dr.  G. 
Radde;  Julian  Ralph;  Canon  Rawlinsok;  H.  C.  Ross;  Edwabd  Russell; 
Thomas  Rudd  ;  W.  A.  Sanfobd  ;  Dr.  Kabl  von  Schebzeb  ;  Captain  Wk.  Fbakcis 
Seobave;  James  Shand;  Wm.  Shawe;  Field-Marshal  Sir  J.  L.  A.  Simmons; 
H.  D.  Skrinb  ;  Captain  W.  H.  Smith  ;  Howabd  Spenslet  ;  Lieut.  H.  T.  G. 
Stack  ;  General  J.  A.  Steel  ;  Sir  A.  E.  C.  Stepney  ;  R.  A.  Stebndale  ;  James 
Stevenson  ;  J.  8.  Taylob  ;  A.  S.  Tbuman  ;  George  Vacheb  ;  J.  D.  W.  Vauqhan  ; 
Thomas  Ward;  Captain  Wm.  Watson;  E.  W.  Whinfibld;  J.  A.  Willans; 
E.  E.  Wood  ;  Major  H.  J.  P.  Woodhead. 


CORRESPONDENCE. 

The  <<  Tanganyika  Problem.'' 

It  is  probable  that  any  military  leader  must  feel  unmixed  delight  when,  after  a 
preliminary  attack  upon  a  hostile  country,  he  sees  his  adversary's  forces  taking  up 
exactly  those  positions  from  which  he  knows  they  must  retreat,  and  their  evolutions 
being  conducted  in  a  maimer  that  will  ensure  his  own  entire  victory. 

I  do  not  pretend  to  know  whether  any  one  ought  to  have  such  feelings^  but  I 
must  plead  guilty  to  having  experienced  something  of  this  sort  growing  within  me 
while  I  read  in  your  last  issue  Dr.  Blanford*s  article  upon  the  position  I  have 
occupied  with  respect  to  the  Tanganyika  problem.  The  essay  opans  with  a  kindly 
reference  to  the  extent  and  thoroughness  of  the  work  accomplished  by  the  two 
African  enterprises  which  I  had  the  honour  to  command,  and  for  this,  especially 
in  the  interests  of  those  I  served,  I  am  duly  grateful.  Moreover,  I  am  further 
almost  as  much  surprised  as  gratified  to  find  that  so  eminent  a  geologist  as  Dr. 
Blanford  now  completely  accepts  my  main  contention,  namely,  that  the  halolimnic 
fauna  of  Lake  Tanganyika  is  a  marine  relic,  for  I  have  a  vivid  recollection  of  the 
geological  opposition  which  existed  to  this  view  when  I  first  began  to  talk  about 
the  matter  in  1897.  But  although  he  thus  receives  the  major  portion  of  my 
solution  of  the  problem  far  more  favourably  than  I  had  anticipated.  Dr.  Blan- 
ford at  the  same  time  sets  out  to  accomplish  what  he  evidently  considers  to  be 
the  complete  slaughter  of  a  number  of  the  minor  points  I  raise.  The 
matters  in  question  consist  of  views  and  statements  concerning  the  geology  of 
Central  Africa,  the  distribution  of  its  fishes  and  molluscs ,  and  the  origin  of  fresh- 
water faunas  in  general.  They  are  thus  of  some  general  importance,  and  Dr. 
Blanford  will  consequently  perhaps  forgive  me  if  I  now  in  turn  proceed  to  point 
out  to  your  readers  that,  after  carefully  surveying  the  effect  of  his  attack,  the 
matters  in  question  appear  to  be  not  even  scotched,  far  less  slaiu,  while  the  ex- 
plosive arguments  be  uses  have  had  such  a  nasty  habit  of  going  ofif  inside  his  own 
trenches,  that  the  actual  "  butcher's  bill  '*  has  been  greater  there  than  in  the 
positions  he  intended  to  assault.  But  to  the  point.  Dr.  Blanford,  after  reviewing 
the  reasons  which  I  gave  for  regarding  the  Drummond  formations  as  marine, 
remarks  that  "  the  bivalve  shells  of  Tanganyika  are  exclusively  fresh- water  types.'* 
This  is  great  news!  I  have  intentionally  avoided  saying  anything  about  the 
actual  affinities  of  the  bivalves  of  Tanganyika,  because  I  do  not  at  present  feel 
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competent  to  deal  with  the  matter,  bat  I  have  a  strong  impression  that  several  of 
these  shells,  notably  the  so-called  Unto  burtoni  and  others,  have  been  wrongly 
placed  by  the  oonchologists,  while  the  very  similar  shells  from  Drummond*s  beds 
were  regarded  by  Prof.  Rupert  Jones,  at  any  rate  the  last  time  I  saw  him,  as 
€8turine  forms.  Under  these  circumstances,  wonld  any  cautious  person  affirm,  as  ' 
Dr.  Blanford  does,  that  the  shells  in  question  were  "  exclusively  fresh-water  types  "  ? 
My  critic  then  continues,  ''The  echinoderm  noticed  by  Dr.  Gregory  was  of 
doubtful  origin,  and  Oliocene  (stc)  age,^'  so  that  it  clearly  could  not  have  come  from 
Drummond^s  beds.  Well,  but  is  it  an  Oli<;ocene  species,  or  if  so,  is  this  species 
possibly  Triassic  also  ?  Continuing,  Dr.  Blanford  says  of  the  Drummond  beds, 
^*  It  is  more  likely  that  they,  as  in  the  case  of  their  South  African  representatives, 
are  of  fresh- water  origin  and  very  largely  fluviatile."  It  is  difficult  to  know  where 
to  begin  with  this  series  of  assertions,  since  the  latter  part  is  based  on  an  erroneous 
assumption  in  the  first,  but  at  a  venture  it  may  be  stated  for  general  information 
that  these  beds  are  like  nothing  at  all  in  South  Africa,  and  whether  they  are 
marine  or  not,  they  are  certainly  not  fluviatile,  imless  deposits  like  our  Lancashire 
limestones  are  to  be  considered  as  having  originated  in  rivers.  My  critic  proceeds, 
however,  in  this  matter  apparently  under  a  sense  of  insecurity,  for  he  remarks, 
^'  The  point  would  hardly  have  been  raised  but  for  the  circumstance  that  Mr. 
Moore  has  attacked  what  he  calls  Murchison^s  erroneous  hypotheses  concerning 
African  stability.  If,  however,  the  strata  here  termed  Drummond's  beds  are  of 
inland  origin,  Murchison's  views  are  not  very  far  wrong,  and  the  theory  that 
Central  Africa  U  an  ancient  land-mass  is  greatly  strengthened.*'  With  respect  to 
the  first  part  of  this  contention,  I  would  refer  your  readers  to  the  original  statement 
of  Murchison  himself,  the  whole  statement  as  it  stands  with  its  reference  to  the 
absence  of  volcanoes  s:)uth  of  the  equator  and  the  rest  of  it,  and  then  to  the  simple 
geographical  facts  which  were  observed  by  G5tzen  and  others  before  me ;  while 
with  respect  to  the  latter  part  of  the  above  citation,  the  answer  is  already  contained 
in  the  preceding  paragraph. 

Dr.  Blanford  is  still  further  dissatisfied  with  my  term  "  eurycolpic  fold,"  which 
he  translates  "  broad  bosomed,"  and  then  criticizes.  If,  however,  he  will  look  the 
word  up  again  more  carefully,  he  will  find  that  it  means  ridged  and  furrowed  like 
the  sea,  or  like  the  folds  in  a  garment,  as  well  as  broad  bosomed,  and  I  really  must 
protest  on  my  own  part  against  his  suggestion  of  "  trough-valley,"  for  a  more 
unsightly  and  evil-sounding  expression  it  is  difficult  to  imagine.  In  this  connec- 
tion my  critic  also  makes  the  uncommonly  true  assertion  that  the  difficulty  of 
accounting  for  the  rlft-valleys  is  not  removed  by  renaming  them.  There  is,  how- 
ever, some  reason  why  horribly  cacophonous  colloquial  names  like  *'  graben,"  ''rift- 
valley,"  and  "  trough-valley,"  which  all  mean  difierent  things,  and  none  of  which 
describes  the  folds  in  question,  should  be  discontinued,  and  I  may  as  well  reassert 
that  these  valleys  are  usually  folds ;  they  are  not  "  longitudinal  blocks  let  down 
by  trough  faults,"  as  Dr.  Blanford  dogmatically  asserts. 

It  is  thus  obvious  that  there  is  some  difference  of  opinion  between  me  and  Dr. 
Blanford  upon  these  more  purely  geological  by-products  of  the  Tanganyika  investi- 
gations, and  it  will  also  be  apparent  that  there  is  reason  to  suppose  that  they  may 
not  be  settled  in  the  manner  Dr.  Blanford  appears  to  anticipate.  We  may  now 
turn  to  the  more  purely  zoological  questions  relating  to  the  same  subject.  But  in 
so  doing,  I  should  like  to  get  at  the  exact  meaning  of  Dr.  Blandford's  expression 
that  here  ''  we  enter  upon  debatable  ground  "  (p.  271).  If  he  means  that  he  himself, 
as  a  geologist,  feels  less  competent  to  deal  with  the  matters  in  question,  I  am  quite 
content,  and  his  case  is  proportionately  weakened.  But  if  he  means  that  the 
zoological  evidence  is  more  debatable,  i.e,  less  clear  than  the  geological,  I  would 
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refer  your  readers  to  p.  338  of  my  recent  work,  where,  speaking  of  some  of  the3& 
very  matters,  I  have  said,  '*  The  problem  is  not  one  which  it  appears  can  be  solved 
along  geological  lines,  but  the  facts  of  zoology  are  before  us,  and  are  plain  enough 
to  any  one  who  likes  to  take  the  trouble  to  understand  them ;  and  if  the  negative 
geological  appearances  of  CSentral  Africa  remain,  and  in  reality  cannot  be  brought 
into  accord  with  them,  this  simply  shows  the  impotence  of  the  geological,  as  com- 
pared with  the  zoological,  methods  of  research —zoological  evidence  having,  in  fact, 
to  be  brought  forward  to  indicate  to  geology  the  gross  outline  of  the  past  history  of 
Africa,  and  the  way  out  of  the  theoretical  entanglements  in  which  it  is  at  present 
wrapped  up."  Thus,  if  what  I  have  just  suggested  should  be  Dr.  Blanford^a  mean- 
ing, I  see  as  little  truth  in  his  assertion  as  I  fancy  any  one  else  will. 

Moreover,  Dr.  Blanford  often  appears  to  be  under  a  misconception  as  to  whose 
views  he  is  attacking,  for  I  have  expressly  stated  that  I  have  adopted  Dr.  Giinther's 
idea  that  the  fresh-water  fishes  of  Africa  appear  to  have  spread  out  from  a  point 
of  origin  to  which  Tanganyika  would  correspond,  and  it  is  therefore  obvious  that 
the  notion  that  the  Cicblidie  have  spread  themselves  in  this  way  from  Tanganyika 
is  not  my  invention,  whether  it  is  true  or  not.  The  views  respecting  the  origin 
of  fresh-water  faunas  in  general,  which  are  given  in  the  second  chapter  of  my 
work,  are  expressly  stated  to  be  something  distinct  and  independent  from  the 
main  object  of  the  book  itself.  These  hypotheses  may  be  "  startling,"  as  Dr. 
Blanford  puts  it,  but  whether  they  are  a  return  to  pre-Darwinian  days  does  not 
appear  to  me  to  matter  much  if  they  are  on  the  right  track.  To  use  his  own 
manner  of  criticism.  Dr.  Blanford  *'  cannot  be  acquainted  with  all  that  has  been 
written  "  since  Darwin's  time  upon  the  sporadic  origin  of  genera,  but  he  will  find 
that  the  subject  was  very  lately  considered  and  seriously  advocated  by  Huxley  in  a 
paper  in  which  he  deals  with  the  distribution  of  the  Alpine  gentians.  I  am  further 
asked,  if  the  fresh-water  mollusca  have  originated  from  the  marine  fauna  of  a  single 
geological  age,  where  are  the  marine  forms  from  which  they  have  sprung  ?  Well,  I 
was  under  the  impression  that  the  so-called  pseudo-melanias  of  the  ancient  oceana 
were  conchologically  indistinguishable  from  the  fresh- water  representatives  of  the 
genus  Melania,  and  there  are  several  others  that  could  be  named.  Further,  with 
respect  to  the  migration  of  fresh-water  organisms,  Darwin  certainly  showed  that 
the  young  of  some  mollusca  could  be  carried  on  birds'  feet,  and  Lyell  did  the  like 
in  a  number  of  other  cases,  but  what  is  to  be  said  to  the  non-existence  of  the 
Tanganyika  forms  in  Kela  or  Kivu,  both  of  which  are  in  direct  water  connection 
with  Tanganyika  ?  I  want  information  about  this,  while  with  respect  to  the  pretty 
obviously  greater  migratory  powers  of  vertebrates,  we  have  one  fish,  Tilapia  burioni, 
which  has  actually  gone  up  the  Busisi  river  into  Kivu,  thereby  showing  that  ver- 
tebrates do  migrate  more  quickly  than  the  molluscs  in  question,  whatever  Darwin 
thought.  Continuing,  Dr.  Blanford  remarks,  *'  The  specific  differences  between  the 
different  African  lakes,  strongly  and  repeatedly  insisted  upon  by  Mr.  Moore  a» 
evidence  of  a  separate  origin  of  the  mollusca  inhabiting  these  sheets  of  water,  will  not 
weigh  much  with  those  who  know  on  what  trivial  differences  species  of  fresh- water 
mollusca  are  founded."  Really,  nothing  could  please  me  more  than  the  latter  part 
of  this  expression  of  Dr.  Blanford's  present  views,  for,  in  spite  of  much  abuse  froo^ 
valued  friends,  I  have  always  regarded  conchology  as  somewhat  "  trivial** — a«,  in 
fact,  more  of  a  waste  of  time  than  a  science;  but  concerning  the  main  contention,  I 
would  ask  my  readers  and  Dr.  Blanford  himself,  either  to  make  themselves^ 
acquainted  with  the  shells,  radulse,  and  anatomy  of  the  different  species  of  Vivipara 
Melania,  Flanorhis,  Liynnea,  and  Planorhia  occurring  in  the  different  African  lakes,, 
or  to  take  my  word  for  it  that  in  all  these  instances  the  differences  are  not 
"  trivial,"  and  if    they  are    not,  supposing    Darwin's  opinion    concerning   the 
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migratory  capacities  of  these  forms  be  correct,  how  is  it  that  they  have  not  inter- 
colonized  in  the  different  African  lakes,  some  of  which  are  actually  in  water 
connection  one  with  another  ? 

Finally,  Dr.  Blanford  challenges  my  view  with  respect  to  the  origin  of  certain 
forms  of  fresh-water  fishes  in  America  and  Africa  from  an  intervening  ocean,  and 
points  out  that  I  have  not  taken  into  account  the  supposed  existence  of  a  land 
connection  between  these  continents  in  former  times.  "Mr.  Moore,"  he  says, 
*^  cannot  be  acquainted  with  all  that  has  been  written,  both  by  biologists  and 
geologists,  as  to  the  existence  of  a  former  land  connection  between  Africa  and 
America."  Well,  but  what  if  I  had  read  Suess's  *  Antlitz  der  Erde,'  if  I  knew 
something  of  Beddard's  and  Neumayer*s  observations,  if  I  have  also  a  vivid  recollec- 
tion of  several  discussions  with  Dr.  Gregory  upon  this  very  subject,  and  if,  after  all 
this,  I  had  and  still  "  hae  mi  doots  "  about  there  ever  having  been  any  connection 
between  the  continents  at  all,  was  it  necessary  for  me  to  dispute  the  matter  with 
ail  these  worthy  people  while  dealing  with  another  subject  ?  I  think  it  was  far 
better  not,  for,  as  a  great  man  said  on  a  similar  occasion,  "  one  likes  to  be  on  good 
<«rms  with  one*s  contemporaries." 

J.  E.  S.  Moore. 


Canadian  Booky  Mountains. 

Prof.  Coleman,  in  his  interesting  paper  on  the  Brazeau  Ice-field,  published  in 
the  May  number  of  the  Geographical  Journal,  calls  attention  to  several  points  in 
connection  with  the  Canadian  Rocky  Mountains.  Firstly,  he  complains,  and  with 
reason,  that  in  the  former  maps  which  the  Greographical  Society  published  to 
illustrate  two  papers  of  mine  on  the  Hocky  mountains  of  Canada,  no  mention  was 
made  of  the  work  done  by  Mr.  Stewart,  although  a  portion  of  his  map  dealing  with 
Fortress  lake,  the  Athabasca  pass,  the  Brazeau  and  Cataract  rivers,  had  been 
copied.  As  Mr.  Stewart's  map  is  a  most  excellent  and  interesting  one,  covering  a 
stretch  of  country  over  150  miles  long,  from  Morley  to  the  Athabasca  pass,  this 
omission  is  much  to  be  regretted.  In  the  new  map,  however,  which  appeared  in 
the  last  number  of  the  Journal,  this  unfortunate  mistake  has  been  rectified. 
Secondly,  Prof.  Coleman  objeets  to  a  statement  of  mine,  that  my  explorations  had 
been  on  the  **  eastern  "  side  of  the  Hocky  mountains.  Surely  the  eastern  side  of 
the  Rocky  mountains  comprises  that  part  which  lies  east  of  the  watershed,  and  as 
my  explorations  were  all  on  that  side,  it  is  perfectly  justifiable  to  say  they  were  on 
the  eastern  side  of  the  mountains.  Thirdly,  Prof.  Coleman  calls  attention  to  the 
use  of  the  name  ''  Wapta  "  for  one  of  the  branches  of  the  Kicking  Horse  river.  It 
certainly  seems  a  pity  that  a  word  meaning  simply  ''  river  "  should  be  given  to  one 
particular  stream,  and  more  especially  so  as  the  name  for  the  glacier  out  of  which 
that  stream  rises  has  consequently  been  named  the  Wapta  glacier.*  Another  case 
of  wrong  nomenclature  noticed  by  Prof.  Coleman  is  that  of  the  Whirlpool  river, 
by  Mr.  Wilcox.  In  all  the  earlier  accounts  of  the  Athabasca  pass,  the  Whirlpool 
river  is  made  to  run  north-east  from  the  Athabasca  pass. 

Lastly,  Prof.  Coleman  mentions  in  his  paper,  that  on  looking  up  Cataract  river 
**  were  splendid  cathedral-shaped  mountains,  the  most  prominent  of  which  we  named 
Minster  mountain.  This  peak  is  well  seen  from  the  prairie  land  of  the  Kootenay 
plains."    These  mountains  are  probably  the  same  as  those  mentioned  by  Alex. 


*  The  name  Wapta  for  the  Kicking  Horse  river  has  been  oondenmed  by  the  Geo- 
graphic Board  of  Canada  (see  Annual  Reports). — Ed.  0,  J, 
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Henry  in  his  diary,  February  7,  1811,  at  the  time  when  he  visited  the  Kootenay 
plains.  To  quote :  "  at  eleven  o'clock  we  passed  the  entrance  of  Ki vidre  du 
Meurleton  (Cataract  river?).  The  course  can  be  seen  to  wind  for  a  long  distance 
westward.  Along  this  river  I  observed  a  high,  steep  mountain  of  singular  shape, 
like  a  wall  surrounded  by  a  moat  and  ramparts,  ¥rith  an  elevated  central  summit 
resembling  a  citadel,  the  whole  having  the  appearance  of  a  commanding  fortress.'^  * 
This  mountain  he  called  Mount  Meurliton. 

J.  NoBMAN  Collie. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1902-1903. 

Eleventh  Ordinary  Meeting,  April  27,  1903. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Elections  : — Beu,  George  Thos,  Basden ;  Arthur  Baume ;  Lieut.  John  Peers 
Boyd' Carpenter^  B.  Scots  Fusiliers;  Captain  C.  E,  G,  Charlton,  B.A, ;  Major 
C,  M,  Dobell,  D.S,  0.,  B,  Welsh  Fusiliers ;  Joseph  Charles  Harvie ;  James  F, 
Hoyne;  Henry  Mahler;  Lieut.' Colonel  Courtenay  Clarke  Manifold;  Arthur 
Bichmond ;  Frederick  Bentfidd  Seaman ;  Henry  Horace  Seelig,  Fh.D, ;  dearies 
John  Ford  Sevier, 

The  Paper  read  was : — 

*'  Four  Years'  Arctic  Exploration  in  the  Fram,^'    By  Captain  Otto  Sverdrup. 
The  Patron's  Medal,  awarded    by  the  Council,  was  presented  to  Captain 
Sverdrup  before  the  reading  of  the  Paper. 


Twelfth  Ordinary  Meeting,  May  11,  1903. — Sir  Clehents  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  chair. 

Eleotions. —  William  Frederick  Bailey ;  William  John  Bernard  Blew  ;  Rev. 
Guy  Julian  Bridges ;  Clarence  Ludlow  Brownell ;  Herbert  William  Cadoux ; 
Captain  Archibald  Neil  Campbell,  B.A. ;  Osbert  Chadwick,  late  B.E.;  Arthur 
John  Chivers ;  Henry  Augustus  Frederick  Currie ;  Lieut.  L.  J.  H.  Dickinson, 
Srd  Batt.  Boyal  Dublin  Fusiliers ;  DugcUd  Stewart  Gilkison ;  DugaZd  Stewart 
Gilkison,  Scottish  Bifles ;  William  Joseph  Kenny ;  Donald  Smallpiece,  L.R.C.P.; 
Captain  Arthur  John  Newman  Tremearney  Victorian  Mounted  Infantry  ;  Captain 
H.  E.  Trevoi\  Yorkshire  Light  Infantry  ;  Captain  C.  H.  Turner,  Suffolk  Regiment ; 
Henry  Hutchinson  Spiller ;  Francis  John  Waring,  C.M.G.;  William  Websttr. 

Honor  ART  Corresponding  Member. 

Frof  Otto  Krilmmel. 
The  Paper  read  was : — 
**  Cilicia,  Tarsus,  and  the  Great  Taurus  Pass."    By  Prof.  W.  M.  Ramsay, 


*  *  Journals  Alex.  Henry,'  1799-1814,  edited  by  Elliott  Cooes,  pp.  685,  686. 


^ 


(     687     ) 


GEOGRAPHICAL   LITERATURE    OF   THE    MONTH. 

Additions  to  the  Library, 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  R.a.S. 

The  folio wiDg  abbreviatioiiB  of  noans  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  pablioations.  Geographical 
names  are  in  each  case  written  in  fall : — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  =  AbhandloDgen. 

Ann.  =  AnnalB,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Com.  =  Commerce. 

0.  Bd.  =  Comptes  Bendus. 
Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographie,  Geografia. 
Ges.  =  Gesellschaft 

1.  =  Institute,  Institution. 
Iz.  =  Izvestiya. 

J.  =  Journal. 

k.  u.  k.  =  kaiserlich  nnd  koniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  =  Beview,  Bevne. 

S.  =  Society,  Soci^t^,  Selskab. 

Sitzb.  =  Sitzungsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Yerhandlungen. 

W.  -=  Wlssensohaf  t,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  x  6}. 

A  selection  of  the  works  in  this  list  will  be  notieed  elsewhere  in  the  **  Journal." 


BITBOPI. 

Austria— Henegovina.  Globus  %Z  (1903) :  191-194.  Katier. 

Das  Popovo  polje  in  der  Hercegovina.    Von  Dr.  F.  Katzer.     With  llluitratioru. 

AQStria—Innsbmck.  Globus  83  (1903) :  157-160.  Jaeger. 

Innsbruck.    £ine  erdgeschichtliche  Betrachtung.    Yon  J.  Jaeger. 

Austria— Trieste.  Ann.  Hydrographie  Zl  (1903) :  11&-117.  . 

Gegenw'artige  und  zukiinftige  Hafenanlagen  von  Triest.     With  Plan. 

Belgium.  B.8,  Beige  Geologic  16  (1902):   517-521.  Sitbora 

Quelques  mots  an  sujet  de  Thydrologie  de  la  cdte  beige.  Par  le  baron  O.  van 
Ertbom. 

Denmark— Limnology.  Wesenherg, 

Overtigt  K.  Dan$k.  Vidensk.  8.  Forhand.  (1902) :  257-803. 

8ur  I'existence  d*une  faune  reliote  dans  le  lac  de  Fureso.  Par  O.  Wcsenberg- 
Lund.     With  Map. 

Europe.  Herhtrtaon 

Descriptive  Geographies  from  Original  Sources.  Eorope.  Selected  by  F.  D. 
Herbertson.  Edited  by  A.  J.  Herbertson.  London :  A.  &  C.  Black,  1903.  Size 
7  X  4},  pp.  xziv.  and  300.  Price  29.  64.  lUvstrations,  Presented  by  the 
PMishers. 

France.  B.8.  Beige  Geologic  16  (1902) :  209-283.    Oeoreman  and  DoUfoi. 

Compte  rendu  des  excursions  de  la  Session  extraordinaire  de  la  Soci^t^  beige  de 
G^ologie,  etc.,  dans  les  d^partements  fran^ais  de  la  Mame  et  de  TAisne  (du  8  au 
15  aoftt  1901).    Par  T.  Cooreman  et  G.  Dollfus.     With  Map  and  Illustrati4ms. 

France— Brittany.  Ann.  G.  12  (1903) :  19-30.  Vallavx. 

Sur  les  oscillations  des  cdtes  ocoidentales  de  la  Bretagne.    Par  C.  Yallanx. 
See  note  in  the  Monthly  Becord  (ante,  p.  668). 

Franoe — Historical.  LaTisie  and  BlAchCk 

Ernest  Lavisse.  Histobe  de  France  depuis  les  Origines  juequ*k  la  Bevolution* 
Tome  Premier.  I.  Tableau  de  la  Geographic  de  la  France.  Par  P.  Yidal  de  la 
Blaohe.  Paris:  Hachette  et  Gie.,  1903.  Size  9}  x  7},  pp.  396.  Maps  and 
Diagrams,    Presented  by  M.  P.  Yidal  et  la  Blaehe.    [To  be  reviewed.] 
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eerxnuij— StntiBborg.  Ann.  O.  12  (1903) :  67-72.  LeoB. 

Le  port  de  Strasbourg.    Par  P.  Ldon. 

Italy.  Baedaker. 

Italy.  Handbook  for  Travellera  by  Karl  Baedeker.  First  Part— Northern  Iialy, 
inoludiog  Leghorn,  Florence,  Bavenna,  and  routes  through  Switzerland  and 
Austria.  Twelfth  Remodelled  Edition.  Leipsic :  E.  Baedeker ;  London :  Dulaa 
&  Co.  1903.  Size  6^  x  4.  pp.  Ixiv.  and  564.  Maps  and  Plans.  Price  8  m.  Pre- 
sented by  Messrs.  Duhu  d'  Co. 

Itoly— Alps.  B.8.G.  Ilaliana  4  (1903)  :  27-36.  XarMO. 

Nevai  di  circo  e  traccie  carsiche  e  glacial!  nel  gruppo  del  Cavallo.  Del  Prof.  L. 
Marson.     With  Illustrations. 

Italy— Assisi.  Tour  du  Monde  9  (1903)  :  97-108.  Albinl. 

Assise — La  patrie  d'un  Saint  par  le  Marquis  degli  AlbizzL     With  Illustrations. 

Lake  of  Geneva.      Verh.  Naturforsch.  Ges.  Basel  16  (1903)  :  229-240.  ForeL 

Recherches  sur  la  transparence  des  eaux  du  L^man.    Par  F.-A.  Forel. 

Horth- Western  Europe.  Wiedenfeld. 

Die  nordwesteuropaisehen  Welthafen.  London — Liverpool— Hamburg— Bremen 
— Amsterdam  — Rotterdam — Antwerf»en — Havre,  in  ihrer  Verkehrs-  und  Handels- 
bedeutung.  Von  Dr.  Kurt  Wiedenfeld.  Berlin :  E.  S.  Mittler  und  Sohn,  1903. 
(YeroffentlichuDgcn  d*  s  Instituts  f Ur  MeereskunHe  und  des  Geographisoheu  lo- 
stistutH  an  tier  Universitat  Berlin,  Heft  3.)  Size  10}  X  7,  pp.  xi.  and  376.  Maps. 
Presented  by  the  Publishers. 

Portugal.  Street. 

A  Philosopher  in  Portugal.  By  Eugene  E.  Street.  Ix)ndon  :  T.  Fisher  Unwin, 
1903.    Size  8x5,  pp.  ?iii.  and  248.    Prtee  5s.  net.    Presented  by  the  Publisher. 

Bnmania— Walaehia.  B.S.O,  Romind  23  (1902) :  1-162.  MarUnma. 

Recherches  sur  la  distribution  geographique  de  la  population  en  Valachie. 
Avcc  une  Etude  critique  sur  les  precedes  de  representation  de  la  repartition  de 
la  population.  .  .  .  Par  E.  de  Martonne.  With  Maps.  Also  separate  copy,  pre- 
sented by  the  AutJior.     [See  note  in  the  Monthly  Record,  ante^  p.  669.] 

BnsfU— Finland.    Meildelanden  G.  Fdren.  Finland  6  (1901-1903):  pp.  8.         Fonman. 

N&gra  anteckningar  rorande  Gammelstadens  geografi.  Af  J.  Forsman,  jan. 
With  Maps  and  lllustrationi. 

On  the  physical  conditions  in  the  neighbourhood  of  Helsingfors. 

Bnsiia — Finland.  HammarttrSm. 

Meddelanden  G.  Fdren.  Finland  6  (1901-1903)  :  pp.  12. 

N^gra  iakttagelser  ofver  vatteudelaren  vester  om  Kyro  alf.    Af  R.  Hammarstrom. 

On  the  western  watershed  of  the  Eyro  riTer. 

Bnssia  -Finland.    Meddelanden  G.  Fdren.  Finland  6  (1901-1903) :  pp.  18.        Hayr^n. 

Eumo  elfd  delta.     Af  £.  Hayr^n. 

Bnssia— Finland.    Meddelanden  G.  Fdren.  Finland  6  (1901-1903) :  pp.  119.      Boiberg. 

Fysisk-Geosrafisk  beskrifning  ofver  Kyrkslatt  socken.  Af  J.  E.  Rosberg.  With 
Map  and  llltutrations. 

Bnssia— Finland.        Deut«ch.  Rundschau  G.  25  (1903):  293-302.  Xantadt. 

Ein  Streifzug  durch  Savolaks  und  Earelien  (Finland).  Yon  A.  O.  KarstedL 
With  Illustrations. 

Bnssia — Kovaya  Zemlya.  J&derholB* 

O/vertigt  K.  Vet.-A.  FUrhandlin^ar  58  (1901) :  515-524. 

Beitrage  zur  Kenntnis  der  Laubmoosflora  Novaja  Semljas.    Yon  E.  J&derholm. 

Bnsiia — OeseL  Skottsberg  and  VeiteTgren. 

Bihang  K.  Svensk.  Vet.-A.  Handlingar  27  (No.  7)  (1901)  :  pp.  97. 
Zur  Eenntnis  der   Yegetation  der  Insel  Oesel.      Yon  0.   Skottsberg  und  T. 
Vestergren.     With  Map. 

Bnssia— Sheep-farming.    B.S.G.  Com.  Havre  19  (1902) :  160-171.  Serthei 

La  plus  graude  exploitation  agricole  de  I'Europe.    Par  E.  Berthe. 

Bnssia— Ural.  Bertrand. 

L'Oural  est-  il  montagne  d'Europe  on  d'Asie  ?    Par  Jean  Bcrtrand.    (Extrait  da 
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Bulletin  de  la  8ociH€  Beige  de  Q^ogie,  t  xvi.,  1902,  pp.  193-208.)  Brnxelles, 
1903.    Size  10  x  6}.    Pre$ented  by  the  Author. 

Bnfliia— Ural.  O.  Rd.  186  (1903) :  629-631.    Dnparo,  Xraiac,  and  Pearoe. 

8ur  TexisteDco  de  plusietm  mouvements  oro-geniqaes  Buccesslfs  datia  TOural  du 
Nord.    Note  de  L.  Daparc,  L.  Mrazeo,  et  F.  Pearoe. 

Sweden — Hydrography.  

BTcnska  HydrografiBk-Biolo^iska  KommiesioneDs  Skrifter.  I.  Goteborg,  1903. 
Size  18  X  13.     Chartt  and  UlmtraUoni. 

Sweden— LapUnd.         La  G.,  B.8.G.  Paris  7  (1903):  162-176.  Babot. 

La  Laponie  sn^doiBe  d'apr^s  lea  r^centes  explorations  de  MM.  Svenoniua  et 
Hamberg.    Par  G.  Babot.     With  Map  and  IUustrati(m$. 

Turkey — Xaoedonia.  Abbett. 

The  Tale  of  a  Tear  in  Macedonia.  By  G.  F.  Abbott.  London  :  E.  Arnold,  1903. 
^ize  9}  X  6,  pp.  xii.  and  3*14.  Map  and  lUustraiions.  Price  14«.  net.  Presented 
by  (he  Publisher. 

United  Kingdom — CambridgeBhire.  Skeat. 

The  Place-NameB  of  Cambridgeshire.  By  the  Rev.  Walter  W.  Skeat  (Cambridge 
Antiquarian  Society.  Ooavo  Publications,  No.  xxx?i.)  Cambridge,  1901.  Size 
9  X  5^,  pp.  ?i.  and  80.     Price  3«.  6d. 

United  Kingdom— Climate.     Quarterly  J.R.  Meteorolog.  8.  29  (1903)  :  1-22.         Bayard. 

Engliah  Climatology,  1881-1900.    By  F.  C.  Bayard.     WW^  Map. 
United  Kingdom— London.     J.8.  Arts  51  (1903):  269-281.  Oinflburg. 

The  Port  of  London.    By  Benedict  W.  Ginsbnrg. 
United  Kingdom— WooL    J.E.  Agricultural  8.  63  (1902) :  409-416.  Webb. 

The  ProducUon  of  British  Wool.    By  J.  M.  Webb.     With  Illustrations. 

ASIA. 

Asia.  Herbertson. 

Descriptive  Geographies  from  Original  Sources.  Asia.  Selected  by  F.  D. 
Herbertson.  Edited  by  A.  J.  Herbertson.  London :  A.  &  C.  Black,  1903.  Size 
7^  X  4},  pp.  xxxvL  and  298.  lUustrations.  Price  2«.  6d.  Presented  by  the 
Puhlinhers, 

Central  AsU.  B.8.G.  Lyon  18  (1903)  :  5-32.  Hedia. 

Reception  et  conft^renoe  du  Dr.  Sven  Hedin,  3  fevrier  1903.     With  Map, 

India— Census.  J.8.  ArU  51  (1903) :  328-339.  Bainet. 

Gleanings  from  the  Indian  Census.    By  J.  A.  Bainod. 

India — Central  India  Ageney.  Barnes. 

/.  Bombay  Br.  B.  Asiatic  8.  21  (1902) :  339-391. 
Dhar  and  Mandu.    By  Captain  E.  Barnes.     With  Map  and  Illustrations, 

India— Oojerat.       /.  Bombay  Br.  R,  Asiatic  8.  21  (1902) :  413-433.  Bhandarkar. 

Giirjaras.    By  D.  B.  Bhandarkar. 

India— Historical.  Lane-Poole. 

Media)val  India  under  Mohammedan  Rule  (a.d.  712-1764).  By  Stanley  Lane- 
Poole.  London:  T.  Fisher  Unwin,  1903.  Size 8  x  5,  pp.  xviiL  and  450.  lUus- 
trations.   Price  5s.    Presented  by  the  Publisher. 

India — Survey.  


Synopsis  of  the  Results  of  the  Operations  of  the  Great  Trigonometrical  Survey 
of  India.  Volume  xxix.  Descriptions  and  Co-ordinates  of  the  Principal  and 
Secondary  Stations  and  other  fixed  points  of  the  Great  Arc—Section  8^  to  11^  or 
Series  A  of  the  Southern  Trigon.  Prepared  in  the  Office  of  the  Trigonometrical 
Branch,  Survey  of  India.  PubllBhed  under  the  orders  of  Major-General  C. 
Strahan.  Dehra  Dun,  1899.  Size  12  X  10,  pp.  x.,  xiv.,  and  322.  Maps.  Pre- 
sented by  the  Trigonometrical  Branch,  8urvey  of  India. 

Indian  Ooean.  Gardiner. 

The  Fauna  and  Geography  of  the  Maldive  and  Laccadive  Archipelagoes.  Being 
the  Account  of  the  Work  carried  tm  and  of  the  Collections  made  by  an  Expedition 
during  the  years  1899  and  190a    Edited  by  J.  Stanley  Gardiner.    Volume  L 
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Part  It.    Cambridge,  1903.    Size  11}  x  9,  pp.  347-472.    Plate*  and  lUuatraHomi. 
Price  15«.  net. 

The  editor's  notes  on  the  physical  geography  of  the  g^nps  are  concluded  in  this 
part. 

Japan.  M.K.K.G.  Gee.  Wien  45  (1902) :  304-306.  KuUehgn. 

Valkanischer  Ansbruoh  anf  Torishima.    Yon  Max  Kutschera. 
See  note  in  the  April  Journal  (p.  436). 

Malay  Archipelago— Borneo.  Molengraaff. 

Borneo  Expedition.  Greological  Explorations  in  Central  Borneo  (1893-1894).  By 
Dr.  6.  A.  F.  Molengraaff.  English  Revised  Edition,  with  an  Appendix  on  foesil 
Radiolaria  of  Central  Borneo  by  Dr.  G.  J.  Hinde.  With  Atlas  of  Geological 
Maps.  Published  by  the  Society  for  the  Promotion  of  the  Scientific  Exploratioa 
of  the  Dutch  Colonies.  Leyden :  £.  J.  Brill ;  Amsterdam :  H.  Gherlings.  1902. 
Size  Hi  X  7}  (Atlas  Folio),  pp.  xx.,  530,  and  56.  Afaps,  PlaJtee,  and  lUutiratiome. 
Price  £2  12$  6d. 

The  Dutch  edition  of  this  work  was  roTiewed  in  vol.  xviii.  of  the  Journal  (p.  295). 

Malay  Archipelago — Bomeot  Span. 

'Jijd».  K.  Ned.  Aard.  GenooU,  Amsterdam  90  (1903)  :  175-189. 
Naar  de  Boven-Keloi  (Sambalioeng).    Een  reis  ia  de  binnenlanden  van  Borneo 
(26  Augustus— 17  September  1901).    Door  A.  H.  Spaan.     WUh  Map. 

Malay  Archipelago— Borneo.    J.8.  ArU  51  (1903) :  507-519.  Walktr. 

The  State  of  North  Borneo.     By  H.  Walker. 

Malay  Archipelago — Calebes.  Hataelt. 

TijcU.  K.  Ned,  Aard.  OenooU.  Amsterdam  20  (1903)  :  229-240. 

Nienwe  onderzoekingstochten  van  Dr.  Paul  Sarasin  en  Dr.  Fritz  Sarasin  op 
Celebes.     Door  A.  L.  van  Hasselt. 

Malay  Arehipslago— Kias.    Olobus  88  ( 1903) :  149-154, 171-178.  Baap. 

Beisen  auf  der  Insel  Nias  boi  Sumatra.     Yon  H.  Baap.     With  lUustratione. 

Malay  Archipelago — Somatra.  Helfiritth. 

Tijds.  Ind.  TaaU,  Land-  en  Volkenle.  45  (1902):  530-540. 

Nota  omtrent  het  stroomgebied  der  Boelian,  Djeba,  en  Djangga.  Van  O.  L. 
Helfrich. 

MaUy  Archipslago-Timor.    B.8.G,  Liehoa  19  (1901):  763-826.  Dorw. 

Apontamentos  para  nm  diccionario  chorographico  de  Timor.    Por  B.  Dores. 

MaUy  Peoinsnla.  Iwetteahaa. 

Malay  Sketches  by  Sir  Frank  Athelstane  Swettenham.  London,  etc. :  J.  I^ne, 
11K)3.    Size  8x5,  pp.  xii.  and  290.     Price  6$,    Pretented  by  the  PMieker. 

This  is  a  re-issue  of  the  original  work  which  appeared  in  1895. 

Manchuria.  Ann,  G,  12  (1903):  31-46.  LegTM. 

Le  Transmautchourien.    Par  J.  Logras. 

Persia.  Whigham. 

U'he  Persian  Problem.  An  Examination  of  the  Bival  Positions  of  Russia  and 
(irreat  Britain  in  Persia,  with  some  account  of  the  Persian  Gulf  and  the  Bagdad 
Railway.  By  H.  J.  Whigham.  London:  Isbister  &  Co.,  1903.  Size  9  X  5J,  pp. 
xvi.  and  424.     Maps  and  illustrations, 

Russia.  Oerrar«. 

Greater  Uussia.  The  Continental  Empire  of  the  Old  World.  By  Wirt  Gerrare. 
London :  W.  Heinemann,  1903.  Size  9^  x  6,  pp.  xiv.  and  310.  3fap  and  Illus- 
trations.   Price  ISs.     [To  be  reviewed.] 

Russia— Caucasus.  greahfleld. 

The  Exploration  of  the  Caucasus.  By  Douglas  W.  Freshfield.  Second  Edition. 
2 vols.  London:  E.  Arnold,  1902.  Size  10x74,  pp.  (vol.  1.)  xii.  and  278; 
(vol.  ii.)  viii.  and  290.  Maps  and  Illustrations.  Price  2l».  net.  Presented  hy  the 
Author. 

Many  readers,  to  whom  the  price  of  the  first  edition  was  prohibitive,  will  weloome 
i  the  appearance  of  a  popular  edition  of  this  work.    Even  without  the  superb  full-page 

^  plates  of  the  original,  there  are  sufficient  illustrations  in  the  text  to  give  a  good  idea 

of  the  general  features  of  the  range  and  the  characteristics  of  its  scenery. 
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BqbbU— Cauessiu.  C.  Rd.  186  (1903):  260-261.  Berrii. 

Sar  lea  laccoHtes  dn  flano  nord  de  la  ohaiae  da  Gaucase.  Note  de  M"*  Vera 
Derrifi. 

BnsBia — Caueasus—ArohaBology.  Uwarow. 

Pie  Sammluneen  dee  Kaakasischen  Museums  im  Vereine  mit  Special-Gelehrten 
l)earbeitet  una  herauegegeben  Ton  Dr.  GuBtav  Radde.  Band.  v.  Archieologie 
bearbeitet  von  Grafin  P.  S.  Uwarow.  Tidis,  1902.  Size  12J  X  8J,  pp.  xv.  and 
192.     Plates  and  Illuslratioru.     Presented  by  Dr.  Outtav  Radde. 

ButBla — Eastern  Siberia.  Xrahmer. 

Russland  in  Asien.  Band  Y.  Das  Nordostliche  Kfistengebiet  (Der  Ochotakiscbe, 
Gisbiginskisobe,  Petropawlowskiscbe  und  Anadyr-£&zirk).  Yon  Krabmer. 
Leipzig  :  Znckscbwerdt  &  Co.,  1902.    Size  9}  x  6},  pp.  296.    Maps. 

Turkey— Asia  Xinor.      B. n.S.O.  Madnd  44  (1902) :  482-492.  Blisqnei. 

De  Sardes  £  Cunaxa.     Estadio  geogrdfico.     For  A.  filizquez.    With  Map. 

Turkey— Asia  Xinor.     Z.  Ges.  Erdh.  Berlin  (1903) :  122-137.  Brennecke. 

Ergebnisse  der  Hobenmessungen  Prof.  A.  Pbilippson's  im  westlicben  Klein- Asien 
im  Jabr  1901.    Yon  W.  Brennecke. 

Turkey— Asia  Xinor.  Bamiay. 

Preliminary  Report  to  the  Wilson  Trustees  on  Two  Journeys  in  Asia  Minor, 
1901  and  1902.  By  W.  M.  Ramsay.  Tbe  Aberdeen  University  Press,  Limited. 
Size  11  X  7J,  pp.  14. 

ATBICA. 

AMoa.  Herbertson. 

Descriptive  Geographies  from  Original  Sources.  Africa.  Selected  by  F.  D. 
Herbertson.  Edited  by  A.  J.  Herbertson.  London  :  A.  &  C.  Black,  1902.  Size 
7  X  4^,  pp.  xl.  and  264.    Illustrations.    Price  2s.  6i.     Presented  by  the  Publishers. 

Basutoland.  Xartin. 

Basutoland :  its  Legends  and  Customs.  By  Minnie  Martin.  London :  Nichols 
&  Co.,  1903.    Size  7}  X  5,  pp.  viii.  and  174.    Presented  by  the  Publishers. 

British  East  Africa.  B.8.R.  Beige  O.  87  (1903) :  5-S6.  Benesse. 

Yoyage  an  lac  Yiotoria.    Par  Comte  F.  de  Benesse. 

Central  Sudan.  C.  Rd.  136  (1903) :  575-577.  Destenave. 

Sur  les  reconnalBsanoes  g^graphiques  ex^cut^s  dans  la  region  du  Tchad.  Xote 
de  —  Destenave. 

Central  Sudan.  Rev.  CoUm.  (1902):  331-338.  Destenaye. 

Rapports  sur  les  lies  du  lac  Tchad.    Par  le  lieutenant-colonel  Destenave. 

Central  Sudan.  La  G.,  B.S.G.  Paris  7  (1903) :  157-161.    BestewiTe  and  Othen. 

Reconnaissance  g^graphique  de  la  region  du  Tchad  par  le  lieutenant-colonel 
Destenave  et  par  les  offlciers  plao^  sous  see  ordres. 
See  note  in  the  Monthly  Record  (ante,  p.  674). 

Dahome.  B.8.G.  Com.  Paris  84  (1902):  489-502.  Borelli. 

Le  Dahomey,  ses  progr^,  son  chemin  de  fer,  son  rdle  dana  notre  empire  afrioain. 
Par  G.  Borelli. 

Trench  Congo.  Rev.  Colon.  (1902):  312-324.  Xahieu. 

Haut-Oubangui    Rapport  du  Gapitaine  Y.  Mabieu. 

Trench  Sudan.  Baillaud. 

Sur  les  routes  du  Soudan.  Par  Emile  Baillaud.  Toulouae :  E.  Privat,  1902. 
Size  11  X  7i,  pp.  viu.  and  338.    lUudrations.    Price  Ss. 

Trench  Sudan.  Rev.  Colon.  (1902):  325-330.  Le  Clech. 

Des  saisons  au  Soudan  fran9ais.    Par  le  Dr.  L.  Le  Clech. 
German  Bast  Africa.  Leue. 

Dar-es- Salaam.  Bilder  aus  dem  Kolonialleben  von  A.  Leue.  Berlin:  W.  Siisserott, 

1903.    Size  9x5),  pp.  318.    IttuHraiians.    Price  Gs. 

The  author,  who  was  the  original  founder  of  the  German  station  at  Dar-«8-Salaam, 
her^  gives  notes  on  his  experiences  in  (merman  East  Africa,  from  the  coast  to  Uha  and 
Lake  Tanganjdka. 
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Oerman  Soath-West  Afriea— Bliiabeth  Bay.  BeehtoL 

Ann,  Hydrographie  31  (1903) :  122-123. 

Die  Elisabeth-Baoht,  SudweBtafrika.    Nach  Bericht  S.M.S.  Wolf,  Komdt.  Kaptlt 
Beohtel. 


Gold  Ooast.  

The  Gold  Coast  QvU  Service  List  (1902)  showing  the  Civil  EsUblishments, 
Names,  aad  Designations  of  the  Civil  Servants  of  Government,  etc.  London : 
E.  Stanford.    Size  9}  x  6},  pp.  878.    Map.    Presented  by  Mr,  E.  Stanford. 

Ivory  Ooast.  Villamiir  and  Bieliaad. 

Notre  Colonie  de  la  C6te  d'lvoire  par  Roger  Yillamnr,  et  L^n  Biohaud. 
Preface  de  M.  Biager.  Paris :  A.  Challamel,  1903.  Size  7}  X  ^,  pp.  xiL  and 
400.    Maps  and  lUusiratioM.    Price  3$.  6d. 

A  systematic  account  of  the  geography  (physical  and  economic)  and  ethnography 
of  the  Ivory  Coast. 

iTory  Coast.  Queitions  Dipt,  et  Colon.  15  (1903) :  433-448.  Xior. 

Situation  economique  de  la  Cote  d'lvoire.    Par  J.  Xior. 

Ivory  Coast.  B.S.O.  VEtt  23  (1902) :  219-226.  

La  zone  foresti^re  de  la  haute  Cote  d'lvoire  occidentale. 

Madagascar.  C.  Rd.  136  (1903) :  570-572.  Lemoiiia 

Sur  la  g^iogie  de  la  Montague  des  Fran^als  (fifadagascar).    Note  de  P.  Lemoine. 

Kadagasoar.  B.S.G.  Com.  Paris  24  (1902) :  503-531.  SoqnafeoiL 

De  Tamatave  a  Tananarive.    Par  —  de  Boquefeuil.     With  Maps. 

ICadagasear— EistoricaL    S.S.G.  r£b<  23  (1902):  180-201.  Froidevaaz. 

Comment  nous  connaissons  Madagascar.    Par  H.  Froidevaux. 

Xoroceo.  O.Z.  9  (1903) :  65-79.  Fisohtr. 

Marokko.    Eine  landerkundliche  Skizze.    Yon  T.  Fischer. 

Xoroceo.  Baynaad. 

Documents  sur  le  Nord-Ouest  Africain.  l&tnde  sur  THygi^e  et  la  M^eoine  au 
Maroc  suivie  d'une  Notice  sor  la  Climatologie  des  Principales  Yilles  de  I'fimpire. 
Par  le  Dr.  L.  Raynaud.  Alger:  Imp.  Typ.  et  Lithographique  8*  L^n,  1902. 
Size  10  X  6},  pp.  204.    Illusirations.    Presented. 

Xoroooo— Figig.  La  G.,  B.8.0.  Paris  7  (1903) :  177-202.  Bontte. 

Figuig.    Notes  et  impressions.    Par  K  Doutt^.     With  Map. 

Xoroceo— Gehel  Kosa.  Alpine  J.  21  (1903) :  311-315.  Xvnxo. 

Oehel  Musa— Apes  Hill.    By  U.  T.  Munro.     With  lUusiration. 

Vigor.  Tour  du  Monde  9  (1903) :  1-96.  Lenflut. 

Le  Niger,  voie  ouverte  a  notre  empire  Africain.  Par  M.  le  Capitaine  LicaifaQt. 
With  Maps  and  Illustrations, 

Vigor.  B.8.Q.  Lyon  18  (1903):  51-64.  L«B&Bt. 

La  navigation  du  Moyen  Niger  et  Tavenir  du  Soudan  fran^ais.  B^snm^  de  la 
Conference  du  Capitaine  E.  Lenfant.     With  Map, 

Vigoria.  

Northern  Nigeria.  Correspondence  relating  to  Kano.  London :  Eyre  &  Spottis- 
woode,  1903.    Size  13  X  8|,  pp.  14.    Price  2id. 

Vorth  Africa— Historioal.     B.S.O.  Italiana  9(1903):  1012-1039.  OmroAdo. 

Gontributi  alia  Geografia  storica  deir  Africa.     Nota  del  Prof.  F.  P.  Garofalo. 

Bhodesia.  Jonei. 

The  British  South  Africa  Company.  Report  upon  tlie  Present  Condition  of 
Bhodesia,  presented  to  the  Directors,  by  J.  F.  Jones,  c.m.o.,  1903.  Size  10|  x  8^, 
pp.  44.     Map  and  Diagram. 

See  note  in  the  April  number  (p.  456). 

Sahara.  Questiojis  Dipt,  et  Colon.  15  (1903) :  2(»9-225.  Fallot. 

Le  commerce  du  Sahara.     Par  £.  Fallot.     With  Map. 

lahara.  C.  Rd.  186  (1903) :  403-406.  Hoehreutiiiar. 

Sur  un  type  special  de  dunes  de  la  bordure  saharienne.  Note  de  B.  P.  6.  Hoch* 
reutiner.    [See  note,  ante^  p.  556.] 
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South  Afriea.  J.R,  Colonial  I.  84  (1903) :  238-267.  Xorgan. 

The  Trade  and  Industry  of  South  Africa.    By  B.  H.  Morgan. 

Spanish  West  Africa.       B.RS  O.  MadHd  44  (1902) :  349-392.  Tovar. 

De  Cddiz  d  Fernando  P6o  y  al  Muni.  Diario  del  viaje  de  D.  Pedro  Joyer  y  Tovar. 
With  PortraU. 

West  Africa— Cotton.  /.  African  8.  8  (1903) :  132-148.  Bailland. 

(  ultivation  of  Cotton  in  Western  Africa.    By  £.  Bailland. 

HOBTH  AXBBIOA. 

British  Vorth  America — Vcwfonndland.  .,  Lc  Breton. 

Quettitma  Dipl.  ei  Colon.  15  (1903):  411-428. 

La  question  de  Terre-Neuve.— 8aint-Pierre  et  Miquelon.  Par  Le  Breton.  With 
Map. 

Canada*  Coleman  and  Willmott. 

The  Miohipiooten  Iron  Banges.  By  A.  P.  Coleman  and  A.  B.  Willmott.  (Uni- 
versity of  Toronto  Studies.  Geological  Series,  No.  2.)  The  University  Library : 
Published  by  the  Librarian.  1902.    Size  11x7,  pp.  48.    Maps. 

Xezioo.  Chamaj. 

Manuscrit  Ramirez.  Histoire  de  rOrigine  des  Indiens  qui  habitent  la  Nouvelle 
Espagne  selon  leurs  traditi6ns,  publil  par  D.  Chamay.  (Recueil  de  Voyages 
et  de  Documents  pour  servir  k  I'Histoire  ae  la  G€og^phie,  depuis  le  XIIP  jusqu*k 
la  fin  du  XVP  si^le.  XIX.)  Paris:  E.  Leroux,  1903.  Siie  11  x  7},  pp.  xx.  and 
246.    lUtutrationa.    Price  I3s.  6d. 

Xezico.  Weed. 

Notes  on  a  Section  across  the  Sierra  Madre  Occidental  of  Chihuahua  and  Sinaloa, 
Mexico  By  W.  H.  Weed.  (^Tran9aeiion$  of  the  American  Institute  of  Mining 
Engineers.)    1901.    Size  9}  X  6,  pp.  16.    Section. 

United  States.  — 

Annual  Reports  of  the  War  Department  for  the  fiscal  year  ended  June  30, 1902. 
Report  of  the  Chief  of  Engineers.  4  Vols,  and  Supplement.  Washington,  1902. 
Size  9}  X  6,  pp.  3266  and  216.    Maps^  tie.    Presented  bp  the  U.8.  War  Department. 

Includes,  as  usual,  the  report  of  the  Mississippi  Commission  and  much  information 
on  the  improvement  of  harbours,  navigation,  etc. 

United  States—Oalifonua.  Xing. 

Mountaineering  in  the  Sierra  Nevada.  By  Clarence  King.  London :  T.  Fisher 
Unwin,  1903.  Size  8  x  5},  pp.  xiv.  and  378.  Price  Qs.  net.  Presented  by  the 
Publisher. 

A  reprint  of  the  well-known  work  originally  published  in  1871,  and  revised  and 
enlarged  in  1874. 

United  States— Colorado.     J.  Geology  10  (1902) :  839-851.  Yenneman. 

The  Arapahoe  Glacier  in  1902.    By  N.  M.  Fenneman.     With  lUustratians, 

United  Stat6i--0reat  Salt  Lake.    Nationai  G.  Mag.  14  (1903):  75-77.  Xnrdooh. 

Why  Great  Salt  Lake  has  fallen.    By  L.  H.  Murdoch. 
See  note  in  the  Monthly  Record  (antCy  p.  676). 

United  States—Idaho.    B.  United  States  Geol.  Surv.y  No.  199  (1902) :  pp.  192.    BnsselL 
Geology  and  Water  Resources  of  the  Snake  River  Plains  of  Idaho.    By  I.  C. 
Russell.     With  Map  and  Illustrations. 

United  SUt«i— Hew  Xezioo.    AmeHean  J.  Sei.  15  (1903) :  207-210.  Keyes. 

Geological  Structure  of  New  Mexican  Bolson  Plains.    By  C.  R.  Keyes. 

OEKTBAL  AKD  SOUTH  AXXBICA. 

Argentine-Chile-Frontier.       Ann.  G.  12  (1903) :  47-53.  Oallois. 

La  fronti^re  argentino-chilienne.    Par  L.  Gallois.     With  Map. 

Argentine  BepnbUe.    /.  Franklin  L  165  (1903) :  213-235,  241-272.  CortlMlL 

Two  Years  in  Argentine  as  the  Consulting  Engineer  of  National  Public  Works. 
By  E.  L.  Corthell. 
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BraiU- Amaion.  Ann,  0. 12  (1903) :  5i-66.  Le  Cmnte. 

Le  Baa  Amazone.    Par  P.  Le  Cointe.     With  Map  and  Platei. 

Braiil— Amaion.  Plane. 

k  travere  TAin^riqae  fiqaatoriale.  L'Amazonie.  Par  Aafcaate  Plane.  Parie: 
Plon-Nourrit  et  Cie,  1903.  Size  7J  X  4J,  pp.  xiiL  and  280.  Maps  and  Plaiet. 
Presented  hy  the  Author. 

Bnudl^Rnbber  Indnttry.    Petermanns  M.  49  (1903) :  28-^2.  Xahler. 

Die  Gewinnung  von  Feingummi  nnd  Eautschnk  in  Brasilien.    Yon  A.  K&hler. 

Central  and  Soath  America.  Herbertson. 

Deecripdve  Geographies  from  Original  Sonroes.  Central  and  Sonth  America,  with 
the  West  Indies.  Selected  by  F.  D.  Herbertson.  Edited  by  A.  J.  Uerbertaon. 
London :  A.  &  G.  Black,  1902.  Size  7^  X  4^,  pp.  xxxiy.  and  240.  JlluUrcUians. 
Price  2§.  6d.     Presented  by  the  Publishers, 

Oniana.  Z.  Get,  Erdk.  Berlin  (1903) :  5-43.  Panar^. 

Berioht  iiber  eine  Keise  im  venezolanisohen  Guyana.  Yon  Dr.  S.  Pasaarge.  With 
Maps  and  Illustrations. 

Panama  Oanal.  

Monthly  B.  Internal.  Bureau  American  Sep.  14  (1903) :  356-368. 
The  Panama  Oanal  Treaty. 

Patagonia.        Ofversigt  K.  Vet.- A,  F6rhandlingar  68  (1901) :  229-263.  Dnaen. 

Zar  EenntniB  der  Gefaaspflanzen  des  efidlichen  Patagoniena.  Yon  P.  Doa^n. 
WUh  lUustrations. 

Bt.  Vincent.  Alpine  J.  21  (1903) :  287-295.  Anderson. 

Two  Accents  of  the  Sonfri^re.    By  Tempest  Anderson.     With  Ulustraiums. 

South  America.  Be  jec. 

A  trayers  TAm^riqae  dn  Snd.  Explorations  des  Frbres  Beyes.  Travail  pr^aent^ 
a  la  11*  Cbnf^renoe  Pan-Am^oaine  r^anie  an  M^xique.  Par  le  General  R.  Beyea, 
d€iign4  de  Colombie.  Mexico-Barcelona :  B.  de  S.  N.  Araluoe,  1902.  Size 
15  X  11,  pp.  88  and  40.    Map.    Presented  by  the  Author. 

Vcnciacla— Historical.    Questions  DipL  ei  Colon,  15  (1903) :  240-244.  Fign«iraa. 

Une  premibre  oocnpation  allemande  an  V^n^a^la  (X YI*'  sibcle).    Par  G.  Figueiraa. 

Vencinela— Zoology.  Berlepsch  and  Hartert. 

On  the  Birds  of  the  Orinoco  Region.  By  Gount  Hans  Ton  Berlepsch  and  Ernst 
Hartert  (From  Noritates  Zoohgicx,  vol.  ix.,  April,  1902.)  Size  11  X  8.  Plate. 
PreserUed  by  Mr.  Ernst  Hartert. 

AV8TBALA8IA  AlTD  PAOIPIO  IBLAITDS. 

Anstralaiiii.  Coghlan. 

A  Statistical  Account  of  the  Seven  Colonies  of  Australasia.  1901-1902.  By  T. 
A.  Coghlan.  Ninth  issue.  Sydney :  W.  A.  GuUick,  1902.  Size  9  x  5},  pp.  viii. 
and  1094.    Map.     Presented  by  the  Agent-General  for  New  South  Wales, 

Auitralia.  Cambridge. 

Thirty  Years  in  Australia.  By  Ada  Cambridge.  London :  Meihuen  &  Co.,  1903. 
Size  9  X  5^,  pp.  vii.  and  304.     Price  It.  6d.    Presented  by  the  Publishers, 

Hew  Guinea— Dutch.  Xoolenbnr^h. 

Tijds.  K.  Ned.  Aard,  Genoots.  Amsterdam  20  (1903) :  206-221. 

Beis  door  het  smalsto  gedeelte  van  Nederlandsch-Nieuw-Guinea.  Door  P.  B. 
Moolenburgh. 

Hew  South  Wales.  Bev.  Colon.  (1902) :  279-31 1.  Vigonrenx. 

Mission  Yigoureux  (Oceania). 
Reports  on  farming  industries,  etc.,  in  New  South  Wales. 

New  Zealand.  Dadelnea. 

Report  on  the  Results  of  a  Census  of  the  Colony  of  New  Zealand,  taken  for  the 
night  of  the  31st  March,  1901.  By  E.  J.  von  Dadelszen.  Wellington,  N.Z.,  1902. 
Size  11  X  8},  pp.  viii.  and  164. 
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POLAR  BEeiOHB. 

Arctic— Abnuud  Expedition.  FilippL 

Filippo  de  Filippi.  La  spedizione  polare  artioa  di  8.A.R  il  Principe  Luigi 
Amedeo  di  Savoia,  Dnca  de^li  Abrazzi  ed  il  8U0  libro.  (Dalla  Nuova  Antclogiaf 
16  dicembre  1902.)  Boma,  1002.  Size  9}  x  6},  pp.  20.  Portrait.  Presented  by 
the  Author. 

Arctic— Sverdrnp  Expedition.     O,  Tidekrift  16  (1901-1902):  193-194.  leaohMn. 

Eu  Kort  Oversigt  over  den  anden  noreke  PolarfsBrds  geografieke  Arbejde.  Af 
Kitmester  iBachsen.     With  Map. 

Greenland.    Bihang  K.  Sventk.  Vet.- A.  Handlingar27  (No.  3)  (1901) :  pp.  70.     Dnaen. 

Zur  Kenntnis  der  Gefasspflanzen  OstgroDlands.  Yon  P.  Doe^n.  With  Map  and 
Plates. 

Greenland.  G.  Tidskri/t  16  (1901-1902),  211-217.  Kmnse. 

Angmagsalikeme.  Etbnografiske  lagttagelser  paa  en  Expedition  til  Angmagsalik. 
Ved  C.  Kruuae. 

Greenland  and  Jan  Kayen.  Dnsen. 

Bihang  K.  tiven$k.  Vet-A.  Handlingar  27  (No.  1)  (1901) :  pp.  71. 

Beitrage  zar  Laubmoosflora  Ostgronlande  und  die  Insel  Jan  Mayen.  Yon  P. 
Dusdn.     With  Map  and  Plates. 

XATHEKATIOAL  eEOGEAPHT. 

Cartography.  Petermanns  M.  49  (1903) :  45-47.  Hammer. 

Beitrage  zor  russischcn  Milit'arkartographie.    Yon  Prof.  Dr.  E.  Hammer. 

Kantical  Aetronomy,       Ann.  Eydrographiques  (1902) :  7-129.  Arago. 

E-sai  d'une  me'tbode  de  calcul  commune  aux  dlatancee  lunaires  et  occultations. 
Par  Gapitaine  —  Arago. 

Kantical  Astronomy— Longitnde.    ^;)».  Eydrographiques  (1902):  130-137.        Oatpari. 

Note  Bur  une  nonyelle  m^tbode  de  calcnl  de  la  longitude  par  lee  distances  lunaires. 
Par  E.  Caspari. 

PHTSIOAL  AHD  BIOLOSIOAL  GEOGEAPHT. 

Geology— Agricultural.  XcConnall. 

Tbe  Elements  of  Agricultural  Geology.  A  Scientific  Aid  to  Practical  Farming. 
By  Primrose  McConneJ.  London :  Crosby  Lookwood  &  Son,  1902.  Size  10  x  6, 
pp.  330.    Map  and  Illustrations,    Presented  by  the  Publishers. 

Geology— Plan  of  the  Earth.    PeUrmanns  M.  49  (1903) :  43-45.  Danneabtrg. 

Die  Aquatorfrage  in  der  Geologic.    Yon  Prof.  Dr.  A.  Dannenberg. 
Analysis  of  a  work  by  Father  Damian  Ereiohgauer. 

Gladers.       Tijds.  K.  Ned.  Aaard.  GenooU.  Amsterdam  90  (1903) :  159-174.         Baren. 

Het  Alpine  gletscherijs,  z^'ue  afsettingen  en  invloed  op  de  Yormen  van  het  boogge- 
bergte.    Door  J.  van  Baren.     With  lUustrcUions, 

Glaciers  —Moraines.  Petermanns  M.  49  (1903) :  34-36.  Hess. 

Der  Schuttinbalt  Ton  Innenmoranen.    Yon  H.  Hess. 

AITTHBOPOGEOGBAPHT  AHD  EI8I0BI0AL  GSOGBAPHT. 

Ethnology— Pigmies.     Verh.  Natur/orsch.  Ges.  Basd  16  (1903),  85-117.  KoUnuuuL 

Die  Pygmaen  und  ihre  systematiscbe  Stellung  innerhalb  dee  Menschengesohleohtes. 
Yon  J.  KoUman.     With  Illustrations. 

Historieal— Maps.  CriYolUrL 

Giuseppe  CriTollari.  Alcuni  (Timeli  della  Oartografia  Medievale  esistenti  a  Yerona 
Firenze :  B.  Seeber,  19U3.  Size  9i  x  6J,  pp.  48.  Facsimile  maps.  Presented  by 
the  Publisher. 

Contains  a  reproduction,  in  colours,  of  the  1442  planisphere  of  Leardo. 
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Lindeman.  DeuUeh.  Bundichau  G,  86  (1903):  325-327.  WolkenhAasr. 

Dr.  Moriiz  Lindeman.    Yon  W.  Wolkenhauer.     With  Portrait. 

0ENSSAL. 

Congreii.  Z.  Ges.  Erdk,  Berlin  (1903) :  44-49.  Von  den  SteaieB. 

Der  XIII.  Internationale  AmerikaniBten-Kongress.  Yon  Prof.  Dr.  Karl  von  den 
Steinen. 

Sdneation.  DaviSw 

The  Progress  of  Geography  in  the  Schools.  By  W.  M.  Davis.  (The  First  Year- 
book of  the  National  Society  for  the  Scientific  Study  of  Ednoation.  Part  ii.) 
Chicago,  1902.    Size  9x6,  pp.  58. 

Education.  G.Z.  9  (1903)  :  90-112.  Laiii|r»^«^- 

Ziel  und  Methode  des  geographischen  Unterrichts.     Yon  Prof.  Dr.  Laugenbeck. 

BnoyolopeDdia.  Xtjer. 

Meyers  Grosses  Eonversations-Lexikon.  Eine  Xachschlagewerk  dee  allgenaeinen 
Wissens.  Seohte,  ganzlich  neubearbeitete  und  vermelurte  Auflage.  Zweiter 
Band.  Astilbe  bis  Bismarck.  Leipzig  u.  Wien :  Biblioftraphisches  lufetitut,  19<@. 
Size  10  X  6},  pp.  914.    Map8  and  llluUrations.    Price  10«. 

Exhibition.  B.8.B.G.  d^Anvere  86  (1903) :  259-422.  Jaaeacnt. 

Compte-rendu  de  TExposition  cartographique,  ethnographique  et  maritime 
d'Anyers.    Par  E.  Jans  sens.     With  lUutiratiom, 

Xountaineering.  8ehafer. 

Hochtouren  in  den  Alpen,  Spanien,  Nordafrika,  Ealifomien  and  Meziko. 
Ausgefiihrt  and  beachrieben  von  Baimund  Soh'afer.  Leipzig :  J.  J.  Weber,  1903. 
Size  11x7},  pp.  viii.  and  176.    lUuUrations.    Freiented  by  the  PMUher. 

Telegraphy.  TimielmaiiiL 

Wireless  Telegraphy.  A  Popular  Exposition.  By  G.  W.  de  Tunzelmann.  Third 
Edition.  London :  Knowledge  Office,  1902.  Size  7}  X  5,  pp.  v.  and  104. 
Price  Is.  6d,    Diagrams,    Presented  by  the  PtMishers. 


NEW  HAPS. 

By  B.  A.  RBBYBS,  Map  Curator,  B.Q.tl. 

ETTBOPS. 
Austrian  Alps.  Hess. 

Die  Eisbedeckung  in  den  Oetztaler  Alpen  seit  dem  Beginne  der  Eiszeit  bis  zor 
Gegenwart  und  L'angsprofile  des  Yenter  Tales.  Yon  H.  Hess.  Scale  1 :  250,000 
or  3*9  stat.  miles  to  an  inch.  Petermanns  Geographische  Mitleilungenf  Jahrgang, 
1903,  Tafel  7.— Querprofile  des  Inn-  und  Oetz-Tales.  Yon  H.  Hess.  Inn-Tai 
Profile  mit  interglazialen  Talboden.  Scale  1 :  150,000  or  2'3  stat.  miles  to  an  inch. 
Oetz-Tal  Profile  mit  interglazialen  Talboden.  Scale  1 :  75,000  or  1*9  stat.  mile  to 
an  inch.  Peternuinns  Geographische  MitUilwtgeny  Jahrgang,  1903.  Tafel  8. 
Gotha :  Justus  Perthes.    Presented  by  the  Publishers. 

Central  Europe.  Liebenow  and  BaYenitein. 

LiebeDow-Baveustein^s  Special-Radfahrerkarte  yon  Mittel-Europa.  Scale  1 :  300,000 
or  4'7  stat.  miles  to  an  inch.  Sheets  52,  Warscbau ;  64,  Luoz ;  65,  Badom ;  78, 
Wielun ;  103,  Prag ;  104,  Koniggratz ;  105,  OlmUtz ;  106,  Bielitz.  Frankfurt  a. 
M. :  Ludwig  Baveustein. 

England  and  Wales.  Ordnanee  Bvrrey. 

Obdmanos  Subybt  or  Enolakd  and  Walks  : — Beyised  sheets  pabliehed  by  the 
Direotor-Gteneral  of  the  Ordnanoe  Surrey,  Southampton,  from  April  1  to  30, 
1903. 

4  miles  to  1  inch : — 
Hill-shaded  map,  printed  in  colours,  in  sheets  19  (21  and  25),  22, 23.    Is.  6d.  each. 
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2  milM  to  1  ineh  : — 
Printed  in  colonn,  88,  96,  U.  each ;  folded  in  ooveni  or  flat  in  sheets. 

6-inoh— Gonnty  Maps : — 

Bedfordsliire,  19  s.w.    Oambridgeshire,  4  n.w.,  6  n.w.,  s.w.,  8.e.,7  8.w.,  8.B.,  10  n.e., 

11  N.W.,  N.K.f  S.W.y  \£  N.E.,  8>W.,  Id  N«w.,  N.E>,  8.K.,  lo  N.Wi,  N.E.y  S<W.|  S*E«,  Zl  N.W., 
ri.E.f  8. Waf  8tEt,  A^  iH.'yf.j  MtE.,  S.^Vi,  8.E.,  ZO  Ii>^v«,  l^.E.,  8>Ea,  ju\}   x<.W««  £%/   Ifainr.,  NiE«,  8>lw*, 

52  N.W.,  N.E.,  6.W.,  8.E.  Cardigftniliire,  2  n.e.,  5  n.w.  Donet,  22  8.E.,  38  n.e.,  8.e., 
39  N.W.,  N.E.,  40  6.E.,  45  N.w.  (n.e.  and  b.e.),  52  8.E.     Oloaeesterthire,  5  8.w.,  8  §.!., 

11  8.B.,  13  N.W.,  15  8.W.,  19  8.W.,  28  N.w.,  8.W.,  30  8.E.,  38  N.E.,  49  N.W.,  8.B.,  51   N.W., 

8.W.,  B.B.  Xonmonththire,  15  n.w.,  8.w.,  21  n.w.,  8.W.,  26  N.w.,  8.W.,  31  8.W.,  35 
8.E.,  40  N.E.,  8.W.  Kontgomeryihire,  16  n.e.,  23  8.E.,  24  8.W.,  32  n.e.,  40  n.w. 
Bhroptlure,  32  n.e.,  37  n.w.,  39  8.W.,  8.E.,  41  8.W.,  42  n.e.,  48  8.W.,  44  8.W.,  48  8.W., 
49  N.E.,  50  N.E.,  52  8.W.  Btaifbrdihire,  57  8.B.  WarwiekiMre  (Det.)  53  8.E. 
WoreeitersMre  and  (Do.  Det.  8  and  4),  51  8.E.,  54  8.E.,  56  n.w.,  58  8.w.    Is.  each. 

S5-inoli — County  Maps : — 
Cambridgeshire,  XLIX.  11, 14, 15, 16 ;  L.  1,  5,  9;  LX.  1,  2,  3,  4,  5,  6,  7,  8,  12,  16. 
Dorset,  XL  7 ;  XXIX.  4, 14, 15.  eioncestershire,  XVII.  1,  3,  7, 11 ;  XVIII.  3,  14, 
.  15;  XXV.  2;  XXIX.  15;  XXXI.  4,7;  XXXII.  3,  4,  8;  XXXIII.  9,  11,  12,  13, 
15 ;  XXXIX.  10 ;  XL.  1 ;  XLL  10 ;  XLIL  1 ;  XLVIII.  6,  11,  13,  16;  XLIX.  10, 
14;  LV.  5,  6,  8,  10,  11,  12,  13,  14;  LVL  5,  6,  8,  9,  10,  11.  12,  13,  14;  LVIL  2,  4.  6, 
7,  8.  9,  10,  11,  12,  13;  LIX.  5;  LXIIL  1,  2,  4,  8,  10,  11.  15,  16;  LXIX.  12. 
Leicestershire,  V.  9, 10;  X.  13;  XV.  7,  11, 12, 16;  XVI.  1,  2,  4,  5,  10, 12 ;  XVIL 
1,  5,  9;  XXII.  9,  16 :  XXX.  9.  Shropshire,  XLIX.  13, 14, 16;  LVL  2,  6,  8,  9, 12, 
15,  16;  LVIL  9;  LVIIL  15;  LXIL  13,  14;  LXIIL  16;  LXIV.  1,  6,  8,  10, 12, 13, 
15, 16  ;  LXV.  1,  9, 11, 13, 14, 15,  16 ;  LXVL  1,  2,  3,  4,  6,  7,  8,  10,  11,  13,  14,  16; 
ILXVII.  1,  5,  9, 13, 14, 15 ;  LXVIII.  4.  7 ;  LXIX.  5,  6,  8, 10,  15 ;  LXX.  1,  4,  8,  9, 
12 ;  LXXL  2,  3,  5,  6,  7,  9, 10,  11,  12 ;  LXXII.  2 ;  LXXVL  1.  Somerset,  V.  12, 15, 
16;  VIL  11 ;  VIIL  14;  XL  3,  4;  LXXXVIL  3,  5.  SUflbrdshire,  LV.  12;  LVL 
1,  2,  4 ;  LXIV.  8.  9, 10;  LXVII.  3,  7, 11, 14 ;  LXX.  4,  8,  12.  Warwickshire,  IV. 
7,  8,  9, 10 ;  VL  13.  Worcestershire  (and  Do.  Det.  No.  1),  L  11 ;  VIIL  5 ;  XXL  1, 
12;  XXIL  1, 10;  LIX  3,  4,  7;  LX.3.  Yorkshire, CCLXXXIIL  16;  CCLXXXIV. 
5;  CCLXXXV.  4 ;  COLXXXVI.  6.    3«.  each. 

(E.  Stanford,  London  Agent) 

Oermsny.  Symper. 

Karte  des  Verkehrs  auf  Deutsohen  Wasserstrassen  im  Jahre  1900.  Nach  den 
Ergebnissen  der  Statistik  des  Deutschen  Keiohes,  naoh  Handelskammerbericbten 
«nd  anderweiten  Qnellcn  auf  Anordnnng  des  Herrn  Ministers  der  offentlichen 
Arbeiten  zusammengestelt  von  Symper,  Geheimer  Baurat.  Scale  1:1,  250,000  or 
19  7  stat.  miles  to  an  inch.  4  sheets.  Berlin  :  Verlag  des  Berliner  Lith.  Institats. 
Price  6m. 

By  means  of  carefully  selected  symbols  and  colours,  a  gpreat  deal  of  most  useful  in- 
formation is  given  on  this  map  concerning  German  commerce,  and  exports  and  im- 
ports passing  through  Germany  by  means  of  the  waterways.  Coloured  bands  follow  the 
priocipal  rivers  and  canals,  varying  in  breadth  according  to  the  commercial  importance 
^oid  extent  of  trade.  The  relative  amount  of  exports  and  imports  of  the  principal 
towns  near  the  rivers  is  indicated  by  the  character  in  which  the  town  is  shown,  and 
information  is  given  concerning  the  navigability  of  the  rivers  and  other  kindred  sub- 
jects, both  on  the  map  itself  and  in  the  accompanying  letterpress.  In  many  respects 
this  map  resembles  that  published  by  the  same  department  in  1887,  of  which  it  may,  in 
fact,  be  considered  a  new  edition. 

Xondon.  Bartholomew. 

The  Pocket  Atlas  and  Guide  to  London.  By  J.  G.  Bartholomew,  f.r.o.s.  En- 
larged edition.     London :  John  Walker  &  Co.,  1903.     Presented  by  the  PublUherg, 

A  new  edition  of  a  useful  little  pocket  atlas  of  London,  revised  and  enlarged.  To 
eave  space,  the  index  to  streets,  etc.,  is  printed  upon  the  back  of  the  maps. 

Portugal.  Portuguese  OoYemment. 

Portugal.  Scale  1:100,000  or  1*5  stat.  miles  to  an  inch.  Sheets  9  and  13. 
Levantada,  construida  e  gravada  pela  Direc^&o  geral  dos  trabalhos  geodesicoe  e 
topographicos.    Publicada  em  1898, 1900. 

Sweden.  Bikets  Allmanna  Kartverk. 

General  Karta  ofver  Sverige.  Scale  1 : 1,000,000  or  15  7  stat.  miles  to  an  iuch. 
Sheet  1 ;  scale  1 :  200,000  or  31  stat.  miles  to  an  inch.     Sheets :  47,  Risbick ;  49, 
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Lyoksele;  50,  Norsjo;  73,  Br&cke;  79,  Sundsyall;  84,  HudiksTall.  —  Scale 
1 :  100,000  or  1'5  stat.  mile  to  an  inch.  Sheet  105,  Ookelbo.  Stockholm  :  Rikets 
Allmanna  Eartyerk.     Presented  hy  the  SwedUh  Oovemment  Surety. 

Vienna.  Artari*. 

Plan  der  K.K.  Beichshaupt  und  Residenzstadt  Wien.  Ausgabe,  1903.  Bearbeitet 
im  GeographiBohen  Institute  (Dr.  Earl  Peucker)  der  YerlagshandlaDg  Artaria  & 
Go.  in  Wien.  Scale  1 :  25,000  or  586*4  yards  to  an  inch.  Vienna  :  Aj-taria  &  Co., 
1908.     Presented  by  ihe  Publisher, 

ASIA. 

Philippine  Islands.  Military  Information  Division,  War  Department,  Waahin^n. 

Map  of  Mindanao,  Philippine  Islands.  Scale  1  :  792,000  or  12'5  stat  miles  to  an 
inch.  Prepared  in  the  War  Department,  Adjutant-General's  Office,  Military 
Information  Diyision,  Washington,  1902. 

This  is  a  preliminary  map,  and  shows  no  hill-work.     Outline  and   lettering 
are  in  black  and  sea  blue. 

AFRICA. 

Africa.  Intelligence  DlTision,  War  Office. 

Africa.  Scale  1 : 1,000.000  or  157  stat.  miles  to  an  inch.  Sheets:  50,  Sokoto; 
51,  Eano;  52,  Lake  Chad.  London:  Intelligence  Division,  War  Office,  ]d03. 
Stanford.  Price  2s.  each  sheet  Presented  by  the  Director-Qerural  of  Mobilization 
and  Military  InteUigenee, 

Algeria.  Ministdre  des  Trayanz  Pablies^ 

Carte  G^logique  de  TAlg^rie.  Troisi^me  Edition,  rectifi^  et  compl^tee  par  le 
Serrice  de  la  Carte  G^ologique  de  TAlgdrie.  Minist^re  des  Travauz  Publics. 
Gouyemement  G^n^ral  de  TAIg^rie.    Paris :  Ch.  B^ranger,  1900. 

A  comparison  of  this  edition  with  that  published  in  1892  shows  that  considerable 
advance  has  been  made  in  the  knowledge  of  the  geological  formation  of  the  country 
since  that  date.    Information  of  a  detailed  character  takes  the  place  of  generalizations 
and  regions  that  were  ten  years  ago  unexplored  geologically  have  now  been  boryeyed. 
The  map  is  well  executed,  and  the  registration  of  the  colours  very  good. 

Algeria.  Beryiee  Geographiqne  de  TArm^,  Paiia. 

Carte  de  TAlgerie.  Scale  1 :  50,000  or  078  stat.  mile  to  an  inch.  Sheet  No.  120, 
Aine  Mlila.    Paris:  Service  G^graphique  de  TArmee.    Price  15.0 fr. 

Oentral  Africa.  Xaroliand. 

Mission  Marchand.  Haut  Oubangui-  Bahrel  Ghazel-  Nil-  Ethiopie-  Djibouti. 
Catte  publico  sous  les  auspices  de  la  Socidtd  de  Geographic  de  Paris.  Dreseee  et 
dessin^e  par  le  Commandant  Baratier  d*api^  les  travaux  topograpbiquea  et 
astroDomiques  de  les  Mission  Marchand  et  d'apr^s  les  itine'ruires  des  Officiers  du 
Haut  Oul]«ingui,  de  M.  Faivre  (Expedition  du  Dedjaz  Thessama),  de  la  Miaaion 
de  Bonchamp,  de  la  Mission  B5ttego,  et  des  anciens  yoyageurs.  Scale  1 : 1,000,000- 
or  15  7  stat.  miles  to  an  inch.  4  sheets.  Paris :  H.  Bari^e,  1903.  Preeented  by 
the  Publisher. 

This  map  will  be  specially  noticed  in  the  Geographical  Journal. 

Tunis.  iervice  Oeographiqne  de  TArmee,  Parity 

Tunisie.  Scale  1:50,000  or  078  stat.  mile  to  an  inch.  Sheet  No.  xxxviii., 
Ouargha.    Paris :  Service  G^graphique  de  TArme'e.    Price  1.50  fr. 

AMSBIOA. 
Canada.  Snryeyor-Oeneral's  Office,  Ottawa^ 

Sectional  Map  of  Canada.  Scale  1  :  190,080  or  3  stat.  miles  to  an  inch. 
Moosejaw  Sheet  (42),  West  of  Second  Meridiau,  revised  to  January  12,  1908 
Touchwood  Sheet  (44),  West  of  Second  Meridian,  revised  to  March  2,  1903 
Saskatoon  Sheet  (53),  West  of  Third  Meridian,  revised  to  October  22,  1902 
Pincer  Creek  Sheet  (81%  West  of  Fifth  Meridian,  revised  to  March  9,  1903 
Porcupine  Sheet  (82),  West  of  Fifth  Meridian,  revised  to  February  20,  1908. 
Ottawa :  Surveyor- General's  Office.    Presented  by  the  Surveyor-General  of  Canada. 

Pern.  Cianeroa^ 

Atlas  del  Peni,  Folitiio,  Minero,  Agrioola,  Induitrial  y  Ccnunercial  (con  las 
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ultimas  demaroacioneB  territoriales)  y  Tezto  descriptiyo  de  cada  departamento. 
For  Carolos  B.  Cisneros.  Lima:  Libreria  e  Imprenta  Gil.  Presented  by  the 
Author. 

This  atlas  of  Pera  will  be  specially  noticed  in  the  Geographical  Journal. 

United  States.  Band,  XcHally  ft  Go. 

Indexed  County  and  Township  Pocket  Maps. — New  Jersey.  Scale  1 :  570,240 
or  9  stat.  miles  to  an  inch.  New  Mexico.  Scale  1 :  1,900,800  or  30  stat.  miles  to 
an  inch.  New  York.  Scale  1 :  570,240  or  9  stat  miles  to  an  inch.  Chicago  and 
New  York :  Hand,  McNally  &  Co.    Price  $0.25  each.    Presented  by  the  Publiehere, 

These  are  new  editions. 

0ZHEBAL. 

French  Colonies.  Polet. 

Atlas  des  Colonies  Fran<^ises.  Dresse  par  ordre  du  Minist^re  des  Colonies  par 
Paul  Pelei    Liyraison  9.    Paris  :  Armand  Colin  et  Cie.    Price  *6fr. 

Part  No.  9  contains  map  No.  1,  a  general  map  of  the  world  on  an  elliptical  pro- 
jection, showing  the  French  colonies,  transcontinental  and  other  important  railways, 
principal  telegraph  lines,  and  steamship  routes.  No.  2,  a  map  of  Northern  and  Central 
Africa,  showing  the  French  possessions ;  and  No.  27,  a  sheet  containing  nine  plans  of 
French  colonial  naval  depots.  In  addition  to  these,  there  are  ten  pages  of  descriptiyo 
letterpress,  as  well  as  the  title-page,  list  of  contents  and  alphabetical  index  to  the 
whole  atlas.  Although  this  part  has  but  just  appeared,  the  maps  are  dated  January 
and  July,  1901,  and  are  consequently  already  out  of  date  in  several  respects. 

This  atlas  is  now  complete,  and  comprises  altogether  twenty-seven  sheets  of  maps, 
besides  numerous  insets.  Each  map  is  accompanied  by  several  pages  of  descriptive 
and  statistical  letterpress,  and  altogether  it  is  a  very  creditable  production.  The  maps 
are  printed  in  colours,  and  the  routes  of  important  French  explorers  are  shown  in  red. 
The  price  of  the  complete  atlas  bound  in  cloth  is  30  francs. 

World.  Sohrader. 

L'Anne'e  Cartographique.  Supplement  annuel  a  toutes  les  publications  de  Geo- 
graphic et  de  Cartographic.  Dresse  et  i^dige  sous  la  direction  de  F.  Schrader. 
Douzi^me  supplement  oontenant  les  modifications  geographiques  et  politiques 
des  annees  1900-1901.    Paiis  :  Hachette  et  Cie.,  1903.    Price  Zfr, 

A  separate  notice  of  this  appears  on  p.  666. 

0HABT8. 

Horth  Atlantic  Ocean  and  Xediterranean  06a.  Xoteorologieal  Office. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  May,  1903.  London : 
Meteorological  Office.    Prtes  6c{.    Prsfented  hy  Okie  Meteorological  Office^  London. 

United  States  Chart.  United  States  Hydrographie  Office. 

Pilot  Charts  of  the  North  Atlantic  Ocean  for  April,  and  of  the  North  Pacific 
Ocean  for  May,  1903.  U.S.  Hydrographio  Office,  Washington,  D.C.  Presented 
by  tiie  U£,  Hydrographio  Ofiee, 

PEOTO0BAPHS. 
Colombia.  Oroaso. 

Seven  photographs  of  lakes  of  the  Central  Cordillera  of  the  Andes  of  Colombia, 
taken  by  Herbert  H.  Crease,  Esq.    Presented  by  Herbert  H,  Crease^  Esq, 

An  excellent  set  of  platinotypes,  measuring  8}  x  6}  inohee. 

(1  and  2)  Lake  Fugnene;  (8)  Lake  Suesca;  (4)  Lake  Sieoha  (part  drained  for 
treasure) ;  (5)  Lake  Siecha  (part  undrained) ;  (6)  Lake  Guatavita  (showing  Spanish 
cutting) ;  (7)  Lake  Guatavita  (taken  from  entranoe  to  Spanish  cutting). 

Sonador.  Biee. 

Thirty-two  photographs  taken  on  a  voyage  from  Quito  to  the  Amazon  vid  the 
river  Napo.    By  A.  Hamilton  Bice,  Esq.    Presented  by  A.  Hamilton  BieCj  Esq. 

These  form  an  interesting  addition  to  the  Society's  collection.  The  platinotypea, 
of  which  there  are  five,  are  specially  clear.    They  are  as  follows : — 

(1)  The  cathedral,  Quito;  (2  and  8)  The  Napo  river  at  Negro  Hnrco,  below  the 
Cnraray  river ;  (4)  Lsidian  women,  Curaray ;  (5)  House  of  the  better  type,  mouth  of 
the  Cnraray  river;  (6  and  7)  Camp  on  the  Napo  river,  above  the  Curaiay  river;  (8) 
The  landing-  place  of  a  Napo  village ;  (9)  Trader  and  Indian  family  ascending  the 
Napo  river;  (10)  Peons  resting  at  the  Maspa  river;  (11)  Camp  in  the  eastern  range  of 
the  Andes,  upon  the  flood  floor  of  the  Cosanga  river ;  (12)  Indian  Tillage,  mouth  of  the 
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Cnraray  riTer;  (13)  Pretidenfa  palace,  and  square  where  Garcia  Moreno  was  cot  to 
pieces;  (14)  Cantaliver  bridge  oyer  the  Maspa  river.  Eastern  Andes;  CI 5)  Indians  of 
SeSor  Atto,  a  Portuguese  Peruvian  caucbero  of  the  Curaray,  lauding  for  a  meal  on  one 
of  the  sandbars  of  the  Napo ;  (16)  Felipe  Salagage,  chief  peon  of  Papallaotan  Indians ; 
(17)  Hacienda  Ituloachi;  (18)  Under  Chimborazo;  (19)  Gbimborazo  from  the  east; 
(20)  Tambo  Chnquipoquio ;  (21)  Iqnitos  Peru,  on  the  Amazon;  (22)  Type  of  South 
American  canoe;  (23)  Archidona,  capital  of  the  Oriente;  (24)  Government  House 
at  Archidona;  (25)  (Government  officials  and  traders,  Archidona;  (26)  Sunday 
morning  in  Archidona,  rounding  up  the  Indians ;  (27  and  28)  Napo  Indians,  Archidona : 

(29)  Napo  village,  six  hours  from  Archidona. 

Persia.  Penton. 

Ninety-five  photographs  of  Persia,  taken  by  E.  Penton,  Esq.    Presented  by  E. 
Penton^  Etq, 

Mr.  Penton  described  his  route  through  Persia  from  India  via  Seistan  in  the 
Geographical  Journal  for  July,  1902.  It  was  during  this  journey  that  these  photographs 
were  taken.    The  following  is  a  list  of  the  titles : — 

(1-9)  Biijand;  (10)  Pond  at  Biijand;  (11)  Summer  house,  Birjand  (12-14) 
Nusliki;  (15)  Group  at  Nnshki ;  (16)  Interior  of  Nasratabad;  (17)  British  Consulate 
at  Nasratabad ;  (18)  Servant  at  the  Consulate ;  (19)  Mohammed  Ali  Bros,  Nasratal^ ; 
(20  and  21)  Saindak;  (22)  Seistani  camel-driver;  (28  and  24)  Mansur  Khan  ;  (25) 
Asadabad ;  (26)  A  morning  halt ;  (27)  Kundi ;  (28)  A  Persian  Shiah ;  (29)  Moshki- 
diah;  (30)  Baua  pass;  (31)  Tahib  Ghah;  (32)  Chah  Mohammed  Rasa;  (33  and  34) 
Groups  of  Beluchis;  (35)  A  young  Beluohi;  (36)  A  well;  (37)  Camel-drivers  eating: 
(38)  Two  men  of  Mr.  Penton's  escort ;  (39)  Mr.  Penton*s  servant  and  camel ;  (40)  A 
halt;  (41)  Dalbandin ;  (42)  At  Dalbandin;  (43)  Padag;  (44)  Merui;  (45)  Orchard 
at  Dehak ;  (46)  Hazara ;  (47)  Dasbt-i-Piaz ;  (48)  Camel  owner  and  camels ;  (49) 
Bbusp:  (50)  Dak  bungalow;  (51)  Giidi-Talab;  (52)  Bonn  and  his  escort;  (53) 
Bandan;  (54)  Persian  Beluchis;  (55)  Seith  Soliman;  (56)  Novad  Chah;  (57>59) 
Halting  caravan;  (60)  Caravan  in  motion;  (61)  Caravanserai;  (62)  Push-ti-Dasht ; 
(63)  Kishingi;  (64)  Salabad ;  (65  and  66)  Idoo  the  Pahlwan ;  (67  and  68)  Robat; 
(69)  Bobat  Dak  bungalow;  (70)  Meshed;  (71)  Main  Street,  Meshed;  (72)  Bidar 
pass;  (73)  Crops  at  Amroni;  (74)  A  Persian  village;  (75)  A  thana;  (76  and  77) 
Interior  of  a  Persian  thana;  (78-80)  Chnnhuk;  (81  and  82)  Mall;  (83)  New 
bungalow  at  Mall;  (84)  Thanadar  at  Mall;  (85-89)  Typical  Baluchistan  scenery; 
(90  and  91)  A  sandstorm;  (92)  A  thanadar;  (93  and  91)  Crossing  the  Helmand 
lagoon;  (95)  Trato. 

South  Aostralia.  Xanrios. 

Sixty-two  photographs  of  South  and  Western  Australia,  taken  by  R.  T.  Maurice, 

Esq.,  1901-1902.    Presented  by  R.  T.  Maurioe,  Esq. 

The  expeditions  upon  which  these  photographs  were  taken  extended  from  Ooldea 
well  to  the  Rawlinson  ranges,  and  from  Fowler^s  bay  to  Cambridge  gulf.  Copies 
of  soiue  of  the  photographs  have  already  been  presented  to  the  Society,  and  were 
noticed  in  the  Oeographical  Journal  for  Dec.  1902.  This  album,  however,  contains  some 
important  additions,  ])rinoipally  views  of  scenery. 

(1)  Mr.  W.  Murray  and  Mr.  R.  T.  Maurice,  with  natives;  (2  and  3)  Showing 
measurements  of  natives;  (4)  Backs  of  natives,  showing  tribe  marks;  (5)  Everard 
range  black,  *'  Napparinya  Ealiatinya,*'  throwing  boomerang ;  (6)  **  Napparinya 
Kallatinya,"  attitude  of  rest;  (7)  **  Munjena,"  Waldooua  black,  throwing  spear;  (8) 
Fighting  with  boomerangs;  (9)  Ready  to  fight;  (10)  Painted  for  Corroborree ;  (11, 
13,  14,  16,  17,  20,  25,  47;  Parrina,  native  dam;  (12,  18,  21,  22,  38,  41,  51,  52,  55-61) 
•Glen  Cummiog;  (15)  Permanent  water,  Wilhanya;  (19  and  39)  Jamison  range;  (23 
and  24)  Portion  of  Jamison  range ;  (26  and  49)  Point  on  the  Elder  expedition ; 
(27)  Waldoona  native  women;  (28)  Bush  to  purify  water  in  Rockhole ;  (29)  Lubra; 

(30)  Range  between  Rawlioson  and  Cavcnongh ;  (31)  Murdered  white  man ;  (32  and 
33)  Sandhills,  Jamison  range ;  (34,  42,  43,  and  50)  Rawlinson  range ;  (35)  Permanent 
Eoonunda  water  well;  (37,  40,  48)  Sladen  water,  Rawlinson  range;  (44)  Mann  range  ; 
(45)  Go880*s  pile  (marked  tree) ;  (46)  Eoonundoo,  native  women ;  (53  and  54)  Tree, 
Rawlinson  range,  marked  by  a  member  of  the  expedition  led  by  Merton  ;  (62)  Native. 

NJB.—lt  would  greatly  add  to  the  value  of  the  ooUeotion  of  Photo- 
irraphs  whic^  has  been  establiehed  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  oopies  of  them  to  the  Map  Curator,  by  whom  they  wiU  bo 
aoknowledged.  Hhould  the  donor  have  purchased  the  photographs.  It 
will  be  useftd  for  reteemoe  if  the  name  of  the  photographer  and  hte 
address  are  given. 


OKABNWOOD  FORBST. 
WATTS. 
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Abbott,  G.  F.,  Ttie  Tale  of  a  Tour  in 

Macedonia,  689  f 
Abarcorn,  Tanganyika  plateau,  28 
Abruzzi,  Duke  of  the.  La  Stella  Polare 
nel    Mare    Artico,  98  f,  545§;    ditto, 
translated    by   W.   Le    Queux,    545  §; 
O^servazioni  Scieiitifiche  eseguite  du- 
rante la  Spedizione  Polare  di,  3i0  f 
Abyssinia — 
Abyssinian  Question  and  its  History : 

G.  F.  H.  Berkeley,  473  f 
Campaign  of  Adowa  and  the  Bise  of 
Meneiik:   G.  F.  H.  Berkeley,  92 1, 
175  § 
Delimitation  de  r£thiopie :  A.  Terrier, 

473 1 
Frontier  Agn^eement  between  the  Sudan 

and,  186 
Fronti^res  de  I'Ethiopie  et  de  r£ry- 

thr^e :  M.  Ghesneau,  571  f 
Frontiers  between  the  Soudan,  Ethiopia, 
and   Eritrea,  Treaties   between  the 
United  Kingdom  and  Ethiopia  rela- 
tive to  the,  337  f 
Histoire  de  la  Conqu^te  de  TAbyssinie 
(XVio  Siecle) :   Arab-Faqih  and  B. 
Basset,  92  f 
Peuple  Antique  an  pays  de  Meneiik, 
Les  Galla  :  P.  M.  de  Salviao,  92  f 
Aokroyd,  W.,  On  the  Circulation  of  Salt, 

etc.,  99 1 
Across  Coveted  Lands:   A.  H.   Landor, 

204  t,  306  § 
Adamawa  country,  German  Expeditions 

in,  675 
Adams,  G.  J.,  Oil  and  Gas  Fields  of  the 
Western  Interior  and  Northern  Texas 
Coal  Measures,  etc.,  95  f 
Adams,  P.  A.,  Das  mittlere  Flussgebiet 

des  Lukuledi,  92  f 
Admiralty  Charts,  106 1,  347 1.  584  f 
Adowa,  Campaign   of,  and  the   Kise  of 
Meneiik :  G.  F.  H.  Berkeley,  92  f,  175  § 
Adriatic — 

Zoological  Besearch  in  the,  551 
Afghanistan — 
Afghanistan:    Hauptmann  Immanuel, 

56  J  t 
England,  India,  and  Afghanistan :  F. 
Noyce,  33(3  f 
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Africa — 

British  East,  Colonization  and  Irriga- 
tion in  the  East  Africa  Protectorate : 
B.  B.  Backley,  349  * ;  Photographs 
of:  C.  Pereira,  107 1 

Catalogue  of  an  extensive  collection  of 
books  .  .  .  relative  to  Africa  and 
African  Islands,  92  f 

Central:  The  Curse  of:  G.  Burrows, 
571 1;  Photographs  of:  O.  L.  Berin- 
ger,  348  f 

Descriptive  Geographies  from  Original 
Sources :  F.  D.  and  A.  J.  Herbertson, 
691 1 

East:  Addis- Abbab^  an  NU  par  le  lac 
Bodolphe :  Yicomte  du  Bourg  de 
Bozas,  571  f ;  Ali  der  ostafrikanische 
Seer'aaber:  K.  Toeppen,  206  f;  De- 
limitation de  I'Afrique  orientale, 
572 1;  Mitteilungen  uber  Meine 
Beisse  nach  Aeqnatorial-Ost-Afrika 
und  Uganda:  M.  Schoeller,  66 §; 
Bainfall  of,  871 ;  Ulteriori  note  illus- 
trative suUa  seconda  Spedizione  B6t- 
tego,  571 1 

Expeditions:  Yicomte  Du  Bourg  de 
Bozas',  80, 555 ;  Death  of  the  Leader, 
319 

For6t  tropicale  en  Afri^ue  prinolpale- 
roent  dans  les  Colonies  iran9ai8es : 
A.  Breschin,  473  f 

French  West :  Adaptability  for  Coloni- 
Eation,  Dr.  Barot  on,  674;  Afrique 
oooidentale  francalse  et  ses  conditions 
d'habitabilit^:  Dr.  Barot,  473  f ;  Be- 
organizatioB  of,  188 

Geografia  storica  dell'  Africa,  Contributl 
alia:  F.  P.  Garofalo,  692 1 

German  East :  Die  Zwischenseenhoch- 
lander :  A.  Herfurth,  207  f ;  D.is  Ka- 
meel  als  Transportmittel  in  Deutsch- 
Ostafrika:  T.  Schmidt,  478  t ;  Wami- 
und  Mligazibereisung,  473  f ;  K.lima 
von  Deutsch-Ostafrika :  U.  Maurer, 
571 1 ;  Land-  und  Forstwirtschaft  in 
Deutsch-Oitafrika  im  Bericht«jahre 
vom  1000  bis  1901 :  F.  Siuhlmann, 
93 1;  Tsetsefliege,  Notizen  iiber  die 
in  Ddut8ch-0;jtafrika  :  F.  Stulilmann, 
93 1 
GirmanSouth-West:  Deutsoh-Sii  Iwest- 
Afrika:  K.  Dave,  571,  661§;  Besiltate 
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Africa — continued, 

der  geographiaoheu  Ortsbestimmuag- 
en  Yon  Dr.  G.  Hartmann  in  Deutsoh- 
Siidwestafrika  :  Dr.  Ambronn,  474  f ; 
Ergebnisse  der  astronomiBchen  OrtB- 
beatimmuDgen  in  Dentsoh-Siidwest- 
afrika  von  Freiherm  v.  Fritsch  :  Prof. 
Schnauder,  474 ;  Die  Bahn  Swakop- 
mund-Windhoek  :  Gerding,  207  t ; 
Wirtsohaftsand  Verkehrslokrte  von: 
H.  Nobiling,  483  f 

Italian  East  Africa :  Itinerari  Africani : 
U.  Ferrandi,  571  f 

Liyingstoue  Memorial,  erection  of,  454 

Maps:  Africa  (Intelligence  Division, 
War  Office),  215 1,  344  f,  483  f,  698 1 ; 
Atlas  de  Geographic  General,  Afriqne  : 
G.  Niox,215t;  Carte  d'Afriqne  (Ser- 
vice Geo.  de  I'Arm^),  216 1;  Pro- 
dukteo-  und  Yerkebrskarte  von 
Afrika  :  E.  Friedrich,  483 1 ;  Mission 
Marchand,  Oarte  public  sous  les 
auspices  de  la  SociJt^  de  G^graphie 
de  Paris,  698 1 

Minerals  :  Bicbesses  Min^rales  de 
r  Afrique  :  L.  de  Launay.  473 1, 660  § 

Okapi,  On  the  Remains  of  the,  received 
by  the  Congo  Museum  in  Brussels: 
C.  I.  F.  Major,  92  t 

Portuguese  East :  Beconhecimento  e 
occupa^  dus  territories  entre  o 
Messangire  e  os  picos  Namuli:  P. 
Durao,  207  f 

Bift  Valleys  of,  290 

South :  Decline  and  Fall  of  the  South 
African  Elephant:  H.  A.  Bryden, 
572 1  South  African  Farming:  W. 
Greswell,  572 1;  South  Africa  and 
its  Future :  L.  Creswicke,  310  §.474  f  ; 
Establishment  of  Meteorological  In- 
stitutes in,  555;  Geodetic  Work  in, 
456;  Landvermessungs-  und  Fort- 
schreibungs-SvBtem  der  Kapkolonie, 
etc. :  H.  Gorgens,  475 1 ;  Native 
Labour  Question  in :  Sir  H.  H. 
Johnston,  207 1 ;  Kailway  Map  of, 
345  t :  Some  Pressure  and  Tempera- 
ture Results  for  the  Great  Plateau 
of:  J.  R.  Sutton,  93 f;  Trade  and 
Industry  of:  B.  H.  Morgan,  693  f; 
Uniform  Time  for,  555 

Spanish  West:  De  Cddiz  k  Fernando 
Fdo  y  al  Muni :  P.  J.  y  Tovar,  693 1 

Travel  and  Sport  in  :  A.  E.  Pease,  93  f, 
174  § 

Two  African  Tripp,  with  Notes  and  Sug- 
gestions on  Big  Game  Preservation  in 
Africa :  E.  N.  Buxton.  442  §.  671 1 

West  :  Atlas  d'Afrique  Occidentale : 
H.  Mager,  345  f :  Fr<»ntifere  Loango- 
Cabinda,  etc  :  M.  Chesneau,  475 1 ; 
Affairs  of  West  Africa  :  E.  D.  Morel, 
475t,  540§;  Cotton  in  West  Africa, 
Cultivation  of:  E.  Helm,  475 1; 
ditto:  E.  Baillaud,  6931;  Hints 
and  Suggestions  for  travelling  on 
the    West    Coast    of   Alrica,   208  f; 


Africa — eontintied. 

Railways  and  Boundaries  in,  457; 
Rapport  de  delimitation  Frano 
Portugaise  de  la  Commission  entre 
le  Congo  et  le  Cabinda,  94  f ;  Spanish 
Colonies  in,  556 
Apiculture — 
Elements  of  Agricultural  Geology :  P. 

McOonnel,  695  f 
G^ographie  Agricole  de  la   France  et 
du  Monde :  J.  du  Plessis  de  Grtrnedan. 
342  t 
Aguarioo  river.  South  America,  414 
Ahmar,  Morocco,  673 
Ain  Sefra,  stationary  dune  of  the  Sahara, 

557 
Aitoff,  D.,  L'CEuvre    de    M.    Pavie    en 

Indo-Chine.  569  f 
Alaotra :  see  Madagascar 
Alaska — 
Coal-fields  of  Cook  Inlet :  J.   Kirsopp, 

572 1 
Copper    RiFcr   Distriot,   Geology   an<l 
Mineral  Resources  of  a   portion  of 
the:    F.    C.    Schrader     and    A.    C 
Spencer,  673 1 
Earthquakes  in,  7 

Harriman  Alaska  Expedition,  17G  § 
Mountain  range  of,  457 
Reconnaissances  in  the  Cape  Nome  and 
Norton  Bay  Regions :  A.  H.  Brooks, 
C.  B.  Richardson,  A.  J.  Collier,  aLd 
W.  C.  Medenhall,  572 1 
Size  of:  G.  B.  HoUister,  208  f 
Alba,  La    Doquesa    de    Berwick  7   de, 
Nuevos  Autdgrafos  de  Crintdbal  Colon 
y  Relaciones  de  Ultramar,  578  f 
Albania    (Map    of),    Institut     G^.    de 

Bruxelles,  102  f 
Albert,  F.,  Les  plantations  des  danes  de 

Chauco  (Chili),  476  f 
All'izzi,  Marquis  degli,  Assisse — La  patrie 

d*un  Suint,  688  f 
Alcock,  A.,  A  Naturalist  in  Indian  Seas 

179§,203t 
Alexander,  W.  A.,  Porto  Rico ;  its  Climate 

and  its  Resources,  574  f 
Alexandre   1*%  La  Terre :    G.  Lecointe. 

211 1 
Algeria — 

Djebel-Amour,  Dans  le :  F.  de  I'Harpe, 

205 1 
Enquete  Administrative  sur  les  Travaux 
Hydrauliques  Anciens  en   Algerie : 
J<.  Gsell,  337  t 
Maps:   Carte  Geologique  de   TAI^erie 
(Minist^re    des    Travanx     Publics), 
698 1;    Carte   de    TAlgerie   (Service 
Gcographique  de  TArme'e),  698  t 
Org^aniBation  do  TAlge'rie:  J.  Chailley- 

Bert,  205  f 
Palmier  dans  le  Sud  Algerien,  La  cul- 
ture du  :  Captain  Cauvet.  205  f 
Regions    nature! IcM  de  TAlgerie :    A 

Bernard  et  E.  Ficheur,  473  f 
Territoires  du  ^ud-Algcrien :    Gal  M 
205  t 
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Algerian  Sahnra,  Mnidir  Plateau  in  the, 

Lieut.  R^quin'B  account  of,  322 
Almanac — 

Annnaire  pour  Tan  1903,  public  par  le 
Bureau  des  Longitudes,  213  f 
Alps — 
Alpine  Valleys  in  Relation  to  Glaciers : 

T.  G.  Bonney,  88 1 
Analogie  entre    lea  Garpathes  et    les 

Alpes :  M.  Lugeon,  200  f 
Nevai  di    circo   e   traccie   oarsiche  e 
glaciali  nel  gruppo  del  GaTallo:  L. 
Marson,  688 1 
Seen   der   Lech  thaler  Alpen,  Beitr&ge 
zur    Kenntnis    der:    W.    Halbfass, 
467 1 
Sonnwendgebirge  im  Unterinnthal :  F. 

Wahner,  199 1 
8tudi  orognifici  nelle  Alpi   Orientali : 
O.  Mariuelli,  199  f 
Alta  Graoia,  longitude  of,  677 
Altimish-bulak,  Central  Asia,  230 
Altitude — 
Influence  des  variations  d'altitude  sur 
les  e'ohanges  reepiratoires :  J.  Tissot, 
578 1 
Some  Reasons  "why  the  Science  of  Alti- 
tude-illness is  fiUll  in  its  Infancy  : 
M.  L.  Hepburn,  101 1 
Ainazon — 
A     travers     TAm^rique     Equatoriale, 

L'Amazonie:  A.  Plane,  694 1 
Bas  Amazone,  Le :  P.  Le  Cointe,  694 1 
From  Quito  to  the,  via  the  River  Napo  : 

A.  H.  Rice,  401  ♦ 
Navigability  of,  418 
Ambrcnn,  Dr.,  Reenltate  der  geograph- 
ischen  Ortsbefetiiomungen  von  G.  Hart- 
maon  in  Deutsch-Biidwestafrika,  474  f; 
«€«  alto  Me^sergchmitt 
Amdrup,  G.,  Beietning  am  Expeditionen 
til  Gr0nlard8  Pstkyst,  478 f;    Hydro- 
grafi  fra  Skibieipediticnen  til  Ur0n- 
lands  08iky&t,  478 1 
Ameghino,  F.,  Cundro  sicdptico  de  las 
foraaciones    pedimentarias  .  .  .  de    la 
Argentina,  476  f 
America — 
Birds  of  North  ard  Middle  America, 

R.  Ridgway,  475 1 
Diccoverifs  of  the  Northmen  in  Ame- 
rica :  J.  Fischer,  iransl.  B.  H.  Soulsby, 
181  § 
America,  Central — 
American    Isthmian    Canals:    E.    W. 

Scrrell,  2C9t 
PeEcriplive  Geographies  from  Original 
Sources:  F.  D.  and  A.  J.  Herbert- 
son,  694 1 
Mittelanerikanische    Landschaft :    K. 
Fapper,  209 1 
America,  North — 
Discoveries  of  the  Norsemen  in  America: 
J.   Fifed  er,   transl.   B.   H.   Soulsby, 
208  t 
New  France  and  New   England:   J. 
Ficke,  443  § 


America,  North — continued. 
New  Light  on  the  Early  History  of  the 
Greater  North- West :  A.  Henry  and  D. 
Thompson,  edited  by  E.  Coues,  208  f 
America,  South — 
A  travers  TAmerique  du  Sud,  Explora- 
tions des  Fr^res  Reyes:  R.  Reyes, 
694 1 
Communioacion    de    las    hoyas   hidro< 
grtlficas    sud  -  Americanas  :    Y.    M. 
Maiirtua,  476 1 
Descriptive     Geography    from     many 
Sources  :  F.  D.  and  A.  J.  Herbertson, 
694  t 
Great  Mountains  and  Forests  of:  P. 

Fountain,  72  §,  96 1 
Quito  to  the  Amazon  via  the  River 
Napo,  From :  A.  H.  Rice,  401  ♦ 
Ami,  Mr.,  remarks  on  "Further  Explo- 
rations in  the  Canadian  Rocky  Moun- 
tains," 500 
Amundsen,  R.,  expedition  to  the  North 

Magnetic  Pole,  85 
Amur — 

Region  du  fleuve  Amour,  la  province 
Maritime :  P.  Labb^,  204  f,  472  f 
Andamans — 

In  the  Andamans  and  Nioobars :  C.  B. 

Kloss,  537  §,  570  f 
Photographs    of    the    Andaman    and 
Nicobar  Itlands :  E.  H.  Man,  585  f 
Anderson,  T.,  Photographs  of  Martinique 
and  St.   Vincent,  484  f;  Recent  Vol- 
canic Eruptions   in   the  West  Indies, 
265  •;   Two  Ascents  of  the  Soufri^re, 
694 1 ;  Volcanic  Studies  in  Many  Lands, 
479 1,  662  § 
Andersfion,  J.  G.,  Antarctic  expeditionens 
arbeten  pa  Falkland  eon  me  och  Elds- 
landet,  574 1;  Antarctica  vinterexpedi- 
tion    till,    Syd-Georgien,    476 1;    The 
Scientific  Work  of  the  Swedish  Ant- 
arctic    Expedition    at    the    Falkland 
Islands  and  Tierra  del  Fuego,  159* 
Andes  (see  alto  Cordilleras) — 
Ascent  of  an  Andean  Volcano  in  Erup- 
tion :  R.  B.  White,  476  f 
Coupe    G^ologique    de    la    Cordill^re 
entre  Las  Lajas  et  Curacantin:  C. 
Burckhardt,  96t 
Earthquakes  in  region  of  the,  8. 
Andijan,  earthquake  in,  167,  558 
Andre',  E.,  Narrative  of  a  Journey  up  the 
Caura  River,  h39t;  Photographs  taken 
during  expedition  to  the  Caura  River, 
Venezuela,  586 
Andr^,  G.,  Sur  la  nature  des  crmpos^s 
azotes  qui  existent  dans  le  eol  k  diff^- 
rentes  hauteurs,  479  f 
Aiidresen,  P.,  Juan  Fernandez,  die  Robin- 

son-Insel,  889  f  i 

Andrews,  A.  W.,  on   Ordnarce  Survey 

Map,  803  ![' 

Angola,  Pouthem,  Exploration  of,  ^55 
Anrique,  N.,  and  I.  Bilva,  Ensayo  de  una 
Biblirgrafia  Histdrica  i  geogrlfica  de 
Chile,  574 1 
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Antarctic — 

Autarctioa :  E.  T.  Wilaon,  810  f ;  Ditto : 
£.  S.  Baloh,  525  § 

Belgian  Expedition :  Expedition  Ant- 
arctiquH  Beige.  B^ultats  dn  Voyage 
da  8.  Y.  Belgica  en  1897-99,  Rap- 
ports Scientiflqoea,  575  f 

Bellingshausen's  Antarctic  Voyage :  H. 
R.  Mill,  150  • 

British  Expedition :  Progress  of  the, 
518;  Return  of  the  Morning,  439; 
Results  of  first  8eason*s  work,  655 

Forscliungsfahrten  im  Siidlichen  Eis- 
meer :  F.  von  Bellin^shansen,  98 1 

German  Expedition :  Relief  expedition 
for,  460 ;  Stat  on  on  Kerguelen  island, 
678;  Voyage  of  the  Gau$$  from 
Cape  Town  to  Kergueleu,  39 

MittheiluQgen  iiber  einige  von  C.  E. 
Borchgruvink  auf  dem  Rntarctischen 
Feetlaiide  ^esammelte  Pdaozen:  K. 

Wille.  340t 
Swedish  Expedition:   Scientific  Work 
at  the  Falkland  Islands  and  Tierra 
dA  Fuego:  F.  G.  And-rsson,  159  • 
Terre  Alexandre  1**^ :  G.  Lecoiate,  21 1  f 
Terres,  climatd  et  glaciers  antarctiques : 
M.  Zimmermana,  477 1 
Antillean  Region,  earthquakes  in  the,  8 
Antwerp — 
Catalogue    de    TExposition    Cartogra- 
phique,  Ethnographique  et  Maritime 
.  .  .  orgauisde  par  la  Soci^t^  Royale 
de  Geographie  d'Anvers,  100  f 
Appalachiiins — 

Appaldchien,  Dio :  F.  Machaoek,  573  f 
Apscheron,  Die  Halbinsol :  F.  Rossmass- 

ler,  570 1 
Arab-Faqih,  llintoire  de  la  CooquSte  de 

I'Aby&iinie  (XVr  Sifecle),  92  f 
Arabia  — 

Autour  de  TArabie :   J.  Imbart  de   la 

Tour,  470 1 
Present  and  Future  of:  Major  O.  Wachs, 

i)Ot 
Wi  h  the  Arabs  in  Tent  and  Town :  A. 

Forder,  472  f 
Arago,  Ctipitaiae,  Essai  d'nne  methode  de 
cdlcul  commune  aux  distanced  luuaires 
et  occultations,  (395  f 
Aral,  Lake — 

Morpbologie  der  Ufern  des  A.ral-Meeres: 

L.  BerK,  317§,  472t 
Ueber   den    Aral-See:     A.    Woeikow, 

472 1 
Arapahoe  Glacier  in  1902  :  N.  M.  Fenne- 

man,  01)3 1 
Archidona,  Eucador,  408,  409 
Arctic — 
Arctic  Travelling:  Two  Hundred  Miles 

ia  an  Open  Boat:  E.  J.  Peck,  211  f 
Drift  Casks  in  the  Arctic  Ocean :  H.  G. 

Bryant,  98  f 
Expeditions:  Baron  Toll's,  459 ;  Relief 
for,    459;    CUarcot's,    324;    Peary's, 
459;    Return  of,   211  f;    Baldwin's, 
459;  Warneck's,  190 


Arctio — continued. 

Italian  Expedition:  La  tpediziooe 
polare  artica  di  8.  A.  B.  Daca  deg^ 
Abmzzi  ed  il  suolibio  :  F.  de  Filippi, 
695 1;  La  SUlla  Poiare  Del  Blare 
Artioo:  Duca  degli  Abrazzi,  Mf, 
545  § ;  On  the  Polar  Star  in  the  Arelio 
Sea :  Duke  of  the  Abrazzi,  tr&Dalated 
by  W.  Le  Queux,  545  § 

Eurze  Uebersicht  liber  die  Arbeiten 
der  zweiten  norwegiscben  Polarfahrt : 
G.  Isachsen,  478  f 

Magnetic  Pole,  North,  B.  Axnundaen** 
expedition  to,  85 

Maps :  Uebersichtsskizze  der  tod  der 
Norwegisohen  Fram- Expedition  1 898- 
1 902  erforschten  Gtobiete :  G.  Iiaobaen, 

217 1 

Meteorological  and  Hydrographical  Ob- 
servations made  ...  by  the  expedi- 
tion to  the  North  Glacial  Ocean  under 
command  of  P.  YilkiUki,  478 1 

Osservazioni  Scientifiche  ese^uite  du- 
rante la  Spedizione  Polare  di  &A.R. 
Duca  degli  Abruzzi,  310  t 

Peary  on  the  North  Pole,  478  f ;  Retnm 
of  Lieut.  Peary,  211 1 

Beisen  zur  Erforsohung  der  Nord  polar- 
region,  Die  neueren:  M.  Lindeman, 
310 1 

Ruasische  Polar-Expedition  uater  Leit- 
un<  von  Baron  E.  Toll,  98  f 

Ryska  polarezpeiitionens  arbeten  under 
^r  1901 :  E.  v.  Toll,  478  f 

Sverdrup*s  polar  expedition  :  G.  Nai- 
horst,  478;  En  Kort  Overaigt  oyer 
den  anden  norske  Polarfnrdtf  gee- 
grafiske  Arbcjdc :  Ritmester  laachaen, 
695 1;  Expediiim  dn  Gapitaine 
O.  Sverdrup  dtns  TArchipel  polaire 
amdricain :  C.  Rabot,  478  f 
Ardennes — 

Wiilder  der  Ardennen,  Duroh  die:  T. 
Kellen,  467  t 
Argentine  Republic — 

Chile- Argentine  Arbitration,  45:  El 
laudo  arbitral :  8.  M.  Yicu&a,  574  f 

Cualro  sinoptico  de  las  lormacioDes 
sedimentarias  .  .  .  de  la  Argftntin^ 
etc.,  F.  Ameghino,  476  f 

Dictionnaire  d^mographiqae  argentin: 
G.  Carrasco,  338 1 

Explorations  dans  les  regions  fronti^rea 
entre  la  r^publique  Argentine  et  la 
Bolivie :  E.  Nordenskioid,  574  f 

Friutiere  argentino-chilienne  :  L.  Gal- 
loid,  693  t 

luspeccion  General  de  Navegaoidn  y 
Puertoa,  96 1 

Maps :  Grenzo  zwisohen  Aricentinien 
und  Chile :  li.  Stefleu,  345 1 

Obras  Publicas  :  Memoriaal  Honorable 
Congress,  95  f 

Politica  Intemacional  Argentina.  Loe 
liltimos  arreglos  Argentino-Chilenua  • 
V.  de  la  PJazi,  338  f 

Primer  establecimiento  espa&ol   en   el 
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Argeotice  Bepublio—  continued. 

territorio  Argentino :    P.   F.   Outee, 
209 1,  339 1 

Bcsa  i  gianbtrakteraa  mellan  Bolivia 
och  Aigeiitina:  £.  NordeDBkiold, 
476 1 

Ruinas  de  Pajaoco  y  Tascamayo  entre 
Sij6n  y  Pomin:  S.  A.  L.  Quevedo, 
95 1 

Tempt  ratur-  und  EegenvcrhaltnisBe  Ar- 
geutiiiiens ;  J.  Chavanne,  574  +,  677  § 

Travels  on  the  Boundaries  of  Bolivia 
and  Argentina:  Baicn  £.  Nordens- 
kiol.l,  510* 

Two  Years  in  Argentine  as  the  Consult- 
ing   Engineer    of   National    Publio 
Works:  E.  L.  Corthell,  693 f 
Arkansas — 

Gei-lcgical  Survey  of.  Annual  Report ; 
Zinc    and    Lead    Region   of   North 
Arkansas,  J.  C.  Branner,  94 1 
Arka-tagh,  Central  Asia,  235,  247 
Armenia — 

Vom  E^aukasus  zum  Mittelmeer :    P. 
Rohrbach,  336  f 
Army  Officers — 

Geographical  Training  of,  in  the  Uni- 
versities, letter  from  A.  J.  Herbert- 
sen  on  the,  465 

Report  uf  the  Committee  appointed  to 
con&ider  the  Education  and  Training 
of,  480 1 
Amo — 

Hydrographical  history  of  the  basin  of 
the,  Prof.  Olertion,  74§ 
Arnot,   F.    S.,  Garenganze ;    West    and 

East,  205 1 
Arrhenius,    S.    A.,   Lehrbuch    der    kos- 

mischen  Pbysik,  576  f 
Ashanti — 

Goldfields   Corporation,  Ltd.,  Lecture 
on  the  Development  of  Gh)ld-miLing 
on    the    Corpv. ration's    property    in 
Abhauti:  J.  W.  Daw,  205  f 
Ashton :  see  Belam 
Asia — 

Alte  west  •  ostliche  Biziehungen:  A. 
Wirih,  202t 

Central :  Hedin*t  Expedition ;  Mon  der- 
nier voyage  en  Asie  Centrale :  8. 
Hedin,  470  f ;  Reception  tt  confe'rencc 
du  Dr.  8% en  Hedin  1903.. 689 1; 
Scientific  Results  of  Dr.  8.  Hedin's 
Expedition,  553;  Sveh  Hedins  Aus- 
griibungen  am  alten  Lop-nur:  K. 
Himly,  470  f ;  Three  Years*  Eiplora- 
tion  in,  1809-1902:  S.  Hedin,  221*, 
569 1:  Photographs  cf:  0.  D.  Bruce, 
484 1;  E^sultats  de  Texp^dition 
fran9uise  scientifique  et  mini^re  en 
Boukharie  et  au  Turkestan:  £.  D. 
Levat,  470 1;  Besulto  of  Three 
Summer  Journeys  in  Central  Asia. 
Part  I.  The  Hissar  Expedition:  V. 
J.  Lipski,  64  § ;  Results  of  the  Ex- 
pedition of  the  Imperial  Russian 
Geographical  Society,  under  V.  N. 


Asia — continued. 

Roborovsky,  90  f:  Somireren  i  Cen- 
tre las>ien  fra  Kaspihavet  til  Ferghanas 
Ostgraense  :  O.  Olufcten,  56if  i  ; 
Vegetationsskizzer  fran  Centralasien : 
V.  F.  Brotherup,  569 1 

De  Marseille  It  Caiiton.  Guide  du 
Voyage ur :  C,  MadroUe,  101  f 

Descriptive  Geographies  from  Original 
Sources :  F.  S.  and  A.  J.  Htrbertson, 
689  t 

Eafetern  :  Chrysanthemum  und  Drache. 
Yor  und  valireud  der  Kriegszeit  in 
Ostasien  :  W.  von  Richthofen,  202 1 : 
Richthofens  Geomorphologische  Stu- 
dien  aus  OstaHien :  K.  Futterer,  470  f  ; 
Russifeche  Arbciten  iiber  Ostasieu : 
W.Barthold,  470  f  ;  KussUche Kusten- 
gebiet  in  Ostasien :  C.  von  Kepelin, 
91 1,  174  §;  Kufcslaud  in  Ost-Asieii: 
Krahmer,569t 

Gen^se  du  continent  asiatique  d'api(^» 
M.    Ed.    Suess:     A.   de    Lapparent, 

336 1 
Kartographie  A6iens,Der  heutige  Stand 

der :  W.  v.  Diest  und  0.  v.  Liicken, 

202 1 
Maps :  Asie  (Service  Geo.  de  I'Armee,. 

PariO,  103  t 

Recutril  des  Traiti^s  conclus  par  la 
Franco  en  Extreme-Orient :  L.  de 
Reinach,  470 1 

Russian  Central :  Reisebriofe  aus  Rus- 
sisch  Central-Asien :  M.  Krietierich- 
sen,  570  f ;  Das  neuo  Toschkent,  die 
russische  Metropole  in  Zcntralasien : 
P.  V.  Stenin,  204  f;  Mountainoaa 
Bukhara :  V.  L  Lipbki,  536  §,  570  f 

West:  Die  wirtschafiliohe  Bedeutung 
Westasiens  ;    P.    Rohrbach,    337  t ; 
Russittche  Arbeiten  iiber  Westasien  : 
W.  BartLold,  473  f 
Asia  Minor — 

De  Sardes  li  Cunaxa:  A.  Blazquez,. 
691 1 

Ergebnisse  der  Hohenmcssungtu  Prof. 
A.  Philippson's  in  webtlichen  Klein- 
Asien :  W.  Brennccke,  691 1 

Explorations  in.  Dr.  Leonhard*s,  670 

Ueotektonik  des  hiidoctlichen  Anato- 
lien :  F.  Schaffer,  570  f 

Maps:  Rigenkaite  yon  Klein- Asien: 
R.  Fitzner.  215  f ;  Karte  von  Kiein- 
asien:  B.  Eiepert,  215t;  Kane  dea 
nordwebtlichen  Kleinasien:  W.  y. 
Diest,  344  f 

Niederschlag  und  Bewolkung  in  Klein- 
asien: R.  FiUner,472t 

T^o    Journeys    in  Asia    Minor,  Pre- 
liminary    Report     to     the     Wilson 
Trustees  on  :  W.  M.  Ramsay,  691 1 
Asiatic  Buesia,  Map  of  (Imp.  Top.  In> 

stitute,  St.  Petersburg),  344 1 
Assam — 

Earthquakes  of  Assam,  On  Tidal  Pe- 
riodicity in  the  :  R.  D.  Oldham,  451  §, 
471 1 
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Ansisi — 
Assise  —La  patrie  (Vun  Saint :  Marquis 
degli  Albizzi,  G88t 
Assuan  dam  of  the  Xile,  79 
Astronomy — 

Azimuths  of  the  North  Pole   Stir:  S. 

A.RoberU,  311§ 
Connaissanoe  des  Temps  ou  des  Mouve- 
ments  Celestes,  pour  le  M^ridien  de 
Paris,  98  f 
Grundziige      der      Astronomisch-geo- 
graphischen      Ortsbestimmnng     auf 
Forschungareisen,  etc. :  P.  Giissfeldt, 
663  § 
Athi  River,  East  Africa  Protectorate,  863 
Atkinson,  R.  T.,  The  Via  Eastern  Tele- 
graphic Social  Code,  214  f 
Atlantic — 
Gourants  de  PAtlantique  Nord  et  du 
golfe  de  Gascagne  :  C.  B^nard,  479  f 
Islands  of  the.  Dr.  Scharif  on  the,  192 
Maps  :     Deutsche    Seewarte  :    Atlan- 
ttscher  Ozean.      Eln  Atlas   von  39 
Karten:  G.  Noumayer,  217  f;  444  § 
Pilut  Charts  of  the  (U.S.  Uydrographio 
Office).  107 1,  218  f,  348 1.  484 1,584 1 
Pilot  Charts  of  the,  and  the  Mediter- 
ranean (Met.  Office,  London)  107  f, 
218  t,  348  t,  484  t,  584  f 
Pilut  Cha:t  of  the  North  Atlantic  and 
Mediterranean  (Met.  Office,  London), 
699 1 
Soundings  in  the,  Recent,  103 
Atlantis — 

Some  Remarks  on  the  Atlantis  Problem : 
R.  F.  Scharff,  100  t,  192  § 
Atlas  range :  see  Morocco 
Atlases — 
Aun^  Cartographique :    F.   Schrader, 

66U  §,  699 1 
Atlantc  Storico  per  el  Scuole  Second- 

arie  :  C.  Riuaudo,  218 1 
Atlas  Universel  de  Geographic :  V.  de 

St.  Martin  et  F.  Schrader,  105  f 
Formae    Orbis    Antiqui:    R.    Kiepert, 

217  t 
Grosser  Deutscher    Kolonialatlas :    P. 

Sprigade  and  M.  Muisel,  217  t 
Stieler'8  Hand- Atlas,  218  f,  583 1 
Students'  Atlas  of  English  History :  E. 

Reich,  314  §,343 1 
Twentieth  Century   Citizens'  Atlas  of 
the  World:  J.  Bartholomew,  105 1 
Atmosphere,  Circulation  of  the,  in  Tro- 
pical  and    Equatorial    Regions,   Prof. 
HildebrandsBon  oo,  298 
Atmospherical    Temperatures,    The    In- 
fluence   of    Ponds    and     Rivers    on : 
M.  8.  W.Jefferson,  212  t 
Attinger :  see  Knapp 
AudoiiiD,    A.,    Quelques    notes    sur    la 

province  du  Tran-Niuh  (Laos),  470 1 
Austin,    H.     H.,    With    Macdonald    in 

Uganda,  473  f,  060  § 
Australasia — 

AustraliHche   Bund   und   Neuseeland : 
F.  Ratzel,  210  t 


Australasia — eorUinued, 
Statistical    Account     of     the     Seven 

Colonies    of    AuBtralasia :     T.     A. 

Goghlan,  694  f 
Australia — 
Anniversary    Address    to     the    Boyal 

Geographical  Society  of  Aastralaaia, 

Queensland :  Sir  H.  M.  Nelson,  ^I7  t 
Australian  Commonwealth  :    Hon.  Sir 

J.  Oockbum,  575t 
Australier:    20    etbnographieche    und 

Antbropologisohe  Tafeln :  K.  Virohow, 

339 1 

Davidson*8  West  Central  Aastralian 
Exploration :  C.  Winnecke,  477 1 

Flinders  Centenary,  The,  477  f ;  Flin- 
ders Centenary,  Incidents  of  an 
Historic  Voyage,  97  f 

Geographical  Development  of  Australia : 
E.  Favenc,  339  f 

Gums,  Resins,  and  other  Vegetable 
Exudations  of  Australia :  J.  H. 
Maiden,  1)7  f 

Journey  across,  R.  T.  Maurice's,  323 

Photographs  of  South  and  Western 
Australia :  R.  T.  Maurice,  700  t 

Railway,  Land-Grant,  across  Central 
Australia :  S.  Newland,  575  f  ;  Tran*- 
continental,  324 

South :  Maurice's  Expedition  North  of 
Fowler's  Bay,  477  f;  Memorial  to 
Captain  C.  Barker  in,  458 

Stuart's  Tree,  K.  Territory  of  Australia^ 
Mr.  Dashwood's  visit  to,  84 

Thirty  Years  in :  Ada  Cambridge,  694  f 

Western:  Journal  of  the  Calvert  Sci- 
entific Exploring  Expedition,  98; 
Reisen  in  West-Australien  :  L.  Dieli, 
477 1 ;  Mines,  Report  of  the  Depart- 
ment of,  477 1;  Geological  Survey: 
Bulletin  No.  6,  Notes  from  the  De- 
partmental Laboratory  :  E.  S.  Simp- 
son, 477  t 
Austria — 

Commercial  Schools  in,  distribution  of, 
183 

Glaziale  Denudationsgebilde  im  mitt- 
leren  Eisackthale :  S.  Giinther,  567 1 

Moorgebiete  Osterreichs,  Die :  W. 
Bersch,  467  f 

Netz-Ausgleichungen  im  Ostlichen 
Theile  der  Mouarchie,  335  f 

8teliung  der  Croatisch-Slavoniechen 
Inselgebirge  ^vk  den  Alpen  and 
dem  Dinarischen  Gebirgssystem :  G. 
Diener,  567  f 

Umrandung  des  Marchbeckens :  F.  F. 
Schonberger,  567  f 
Austria-Hungary — 

Maps :  Eisenbahn-  u.  Postkarte  von 
Oesterreich-Ungarn  (Artaria  &  Co.>, 
214  t 

Streit  um  das  Meerauge  in  der  Hohen 
Tdtra,  200  f 

Yerkehrsgoographie  dea  osterr.-ongar. 
Okkupationsgebietes :  G.  A.  Lnkas, 
199 1 
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Austrian  Alps— 

Eisbedeokang  in  der  Oetztaler  Alpen  : 
H.  He88  (Maps),  69C  f 
Auvergne — 

Mont-Dor^   et   lea    laos    d'Anyergne: 

Prof.  Bruyant,  335 1 
Azimuths  of   the    North   Pole    Star:    S. 
A.  Roberts,  311  § 


B. 


Bakdgker,  K.,  Handbook  for  Travellers, 

Italy,  89  f,  468  f,  688  t 
Baeza,  South  America,  407 
Bahia — 

Riqueza  mineral  do  Estado  da  Bahia  : 
H  Praguer,  209t 
Bahr-el-Ghazal  Region,  Hydrography  of 

the,  A.  H.  Dy^  on,  186  § 
Baikal,    Hydrographical     Investigations 

in  the :  T.  K.  Drizbenko,  184  §,  205 1 
Bailey,  0.,  On  the  Adventitious  Vegeta- 
tion of  the  Sandhills  of  St.  Anne's-on- 
the-Sea,  North  Lancashire,  201  f,  549  § 
Baillaud,  E.,  Cultivation   of  Cotton    in 
Western  Africa,  693  f;  Sur  les  routes 
du  Soudan,  691 1 
Baiile :  see  Madrolle 
Baines,  J.  A.,  Gleanings  from  the  Indian 

Census,  689 1 
Baker,  M.,  The  North-west  Boundary  of 

Texas,  95  f 
Bakhuis,    L.   A.,  De  Hodogiaaf  en    de 
Pedograaf    van   T.    Ferguson,    479 f; 
Yerslag  der  Coppename-expeditie,  96  f 
Balch,  E.  &,  Antarctica,  525  f 
Baldwin,  Mr.,  Arctic  Expedition  of,  459 
Balkan  Peninsula — 
Cvijid's  'Atlas   der    Seen  von   Make- 
donien,  Altserbien  und  Epirus:'  K. 
Peucker,  530  § 
Investigations  in  the,  by  Prof.  Cvijio, 

450 
Maps:    Earte  von    Makedonien,  Alt- 
serbien und  Albanien:  K.  Peucker, 
579  t ;  Die  grossen  Seen  der  Balkan- 
Halbinsel :  T.  Cvijio,  481  f 
Vegetation   des    pays    illyriens:    M. 
Hardy,  200  f 
Ball,  J.,  survey  of  Jebel  Oarra  and  the 
Kurkur    Oasis,    185  §;     The    Senina 
Cataract  or  Rapid  of  the  Nile,  572  +. 
671  § 
Ballande,  C,  Six  mois  sur  les  rivieres  du 

Pe'-Tchfli,  470  f 
Balloon  Experiment  in  North  Africa,  by 

French  officer,  672 
Baltic- 
Exploration  zoolog^que  dans  les  fosses 

de  la  Baltique :  C.  Rabot,  576  f 
Hydrographic-biological  Researches  by 
the  Swedish  Commission  in  the 
Skagerack  and  Baltic:  P.  F.  Cleve 
and  O.  Pettersson,  576 1 
Maps:  Stromsystem  des  naohglazialen 
Sudwest-Baltioums :  E.  Geinitz,  579  f 


Banda,  Central  Africa — 

Origine    et    TEvolution    de    la    race 
Banda :  G.  Toque,  206  f 
Bangkok,  Railway  ftom,  to  Chiengrai,  553 
Bannerman,    A.    D.,    Census    of   India, 

Rajputana,  Report,  etc.,  471  f 
Bantu  Eavirondo  tribe,  320 
Bantu  languages  of  the  Nile  Province,  163 
Baratta,  M.,  Leonardo   da  Vinci    ed    i 

Problemi  della  Terra,  578 1 
Barbadoes,  Geology  of:  J.  B.   Harrison 

and  A.  J.  Jukes-Brown,  96  f 
Barbary  States :  see  Tripoli  and  Tunis 
Barents,  Willem,  early  voyage  to  Spits- 
bergen, 142 
Barentsz'  map  of  Spitsbergen,  637 
Barker,    C,    Memorial    to,    in     South 

Australia,  458 
Barnes,  E.,  Dhar  and  Mandu,  689  j 
Baronnies  and  the  Diois,  M.  Paquier's 

description  of  the,  449 
Barot,  Dr.,  L'Afrique  occidentale   fran- 

9aise  et  ses  conditions  d'habitabilit^, 

473 1,  674  § 
Barrancas  in  the  Sierra  Madre,  Mexico, 

129 
Barr^,  H.,  La  repartition  de  la  population 

sur  le  Sol  de  la  Provence,  468  f 
Barre',  P.,  Le  peuplement  et  la  Colonisa- 
tion de  la  Sib^rie,  91 1 
Barron,  T.,  and  W.  F.  Hume,  Notes  on 

the  Geology  of  the  Eastern  Desert  of 

Egypt,  206 1 
Barthoid,  W.,  Russische  Arbeiten  iiber 

Ostasien,    4701;    Russi&che   Arbeiten 

uber  Westasien,  473  f 
Bartholomew,  J.  G.,  Reduced  Ordnance 

Surveys  of  England  and  Wales,  343  f ; 

The  Survey   Atlas    of   England    and 

Wales,  164  *§,  215 1,  482 1,  580  f;    The 

Twentieth  Century  Citizens'  Atlas  of 

the   World,  105t;  The  Pocket  Atlas 

and  Guide  to  London,  697  f 
Bartholomew,  J.  G.,  and  G.  B.  Parkin, 

The  British  Empire  Map  of  the  World, 

583 1 
Barton,  C.  E.,  explorations  of  tho  ELashmir 

Himalayas,  671 
Basset,    R.,    Conqu^te    de   PAbyesinie, 

Traduction  par,  92  f 
Basutoland — 

and  the  Basuto :  R.  Crawshay,  645  * 

Its    Legends    and    Customs :    Minnie 
Martin,  691 1 
Batchelor,  J.,  Sea-girt  Tezo.    Glimpses  at 

Missionary  Work  in  North  Japan,  204  f 
Bauer,  L.  A.,   United  States  Magnetic 

Declination  Tables  and  Isogenic  Charts, 

etc.,  577 1 
Bavaria — 

Aubflug  in  die  Hohe  Rhon:  K.  Koll- 
bach,  468  t 

Bayerisch  Schwaben  und  Nenberg,  und 
seine  Nachbargebiete  :  J.  M.  HUbler, 

468  t 
Bayard,  F.  C,  English  Climatology,  201 1 
G89t 
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Beach,  H.  P.,  A  Geography  and  Atlas  of 
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Cbian-kiang  river,  China,  285 
Chicago — 

Coal  Industry  of  the  Consular  District 
of  (Foreign  Office  Rep.),  338 1 
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Icc-Field,  685 
Colombia — 

Ifaps :  Part  of  the  Republic  of  Colombia : 
W.  Lidbtone.  346  t 

Kueva  Geografia  de  Colombia  eacrita 
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Congo  et  le  Cabinda,  94  f 
Upper  Congo  as  a  Waterway  :  G.  Gren- 
iell,  337  t 
Congress — 

Internationale         Amcrikanisten-Kon- 
gress  :  K.  von  den  Steincn,  696 1 
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Cornish  Dust-fall  of  January,  1902 :    H. 
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Friihlingsfahrt  durch  Korsika:    M. 
Bikli,  567 1 
Paludisme    et     I'initiative    priv^e    en 
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C^indall,  F.,  Bibliographia  JamaicenaiB, 

209 1 
Cnra9oa,  Abnormal  Weather  Condiiione 

in,  190 
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Trade      of     (Foreign      Office     Bep.), 
568  t 


714 


INDEX. 


D. 

DADELszKy,  K*  J-  von,  the  Xew  Zealand 
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Dodge,  577  f 

Desolation  Valley,  Canadian  Bookies, 
Fossil  remains  in,  496,  498 

Destenave,  liieut.-Colonel,  Sur  les  recon- 
naissances geograpbiques  ex^cutees 
dans  la  re'gion  du  Tchad,  691  t ; 
Rapports  sur  les  ties  du  lao  Tchad, 
691 1;  Surveys  in  Lake  Chad  Region, 
457,  674 

Dhar  and  Mandu  :  E.  Barnes.  689  f 

Dickson,  B.,  The  Eastern  Borderlands  of 
Eikuyu,  36  * ;  Map  of  the  Kenya  and 
Kitui  Districts,  letter  from  H.  J. 
Mackinder  on,  195 

Dickson,  H.  N.,  Hydrography  of  the 
Fferoe-Sbetland  Channel,  418* 

Diels,    L.,    Reisen    in    West-AuBtralien, 

477  t 
Diener,  C,  Die  Stellung  der  Croatisoh- 

Slavonischen  Inselgebirge  zu  den  Alpen 

und  dem  Dinarischen  Gebirfi^aaystem, 

567  t 
Diest,   W.  v.,    Karte  des  nordwestlichen 

Kleinasien,  344  t 
Diest,    W.    v.,   and    C    v.   Liicken,    Der 

heutige  Stand  der  Kartographie  Asiens, 

202 1 
Digby,  W.,  Natural  Law   in   Terrestrial 

Phenomena,  34 1 1 
Dinkelac'ker,    E.,    Ueber    Ortsnamen    in 

Eamerun,  474  t 
Diois  and   the   Baronnies,   M.    Paqaier'a 

description  of  the,  449 
Disco  IbJand — 

Bidrag  til  en  Skildring  af  Vegetationen 

paa   0en    Dihko   tilligemed    spredte 

topogratibke  og    zoologiske    lakttag- 

eUer  :  M.  P.  Porsild,  478  t 

Discovery,  Antarctic  Expedition   in  the, 

439,  549 
Dixon,    R..    The    Records     relating     to 

Masters  James  Hall  and  Luke  Foxe, 

Hull  Seamen,  100  t 
d'Ocagne,   M ,  Sur    la   re'solution    mono- 

graphiquc  du  triangle  de  position  pour 

une  latitude  donnee,  341  f 
Dodge,  \i.  E.,  Life  amid  Desert  Conditions, 

577 1 
Domingo,  Haiti  und  Venezuela,  Beobacht- 

ungen   und    Studien  in    den    Revolu- 
tion sgebie  ten  von ;  G.  Schott,  574  f 


INDEX. 


715 


DomiDica — 

Caribs    of    Dominica,  Report    on    the 
(Colonial  Reports),  96 1 
Dominik,  Lieut,  explorations  between  the 

Benae  and  Lake  Chad,  675 
Donoker,  Hendrik,  map  of  Spitsbergen, 

642 
I>JM,  Land  of  the :  L.  Williams,  63  §,  201 1 
Dores,  R.,  Apontamentos  para  um  die- 

cionario  chorojfraphico  de  Timor,  690  f 
Dornin,  P.,  Du  Tidikelt  an  Niprer,  207  f 
Doutte,  E .,  Troisi^me  voyage  d'^tades  an 

Maroc,  474 1 ;  Figuig :  Notes  et  impres- 
sions, 692  t 
Douxami,    H.,    1a    valine    moyenne    du 

Rhone  k  travers    le  Jura  meridional, 

468 1 
Dove,  K.,  Deutsch-Sudwest-Afrika,  571  f, 

661  § 
Dover,  Strait  of,  Report  on  Observations 

of  the  Tidal  Currents  and  Undercurrents 

in  the:   M.   F.  J.  Wilson  and  A.  M. 

Field,  201 1 
Dnike,  Francis  :  J.  Corbett,  605  ♦ 
Drente  plateau,  settlements  on  the,  H. 

Blink  on,  75  § 
Drift-sands,   Reclamation     of,     in  Cape 

Colony:    C.   D.   H.   Braine,  671 1;  in 

Chile :  F.  Albert,  476 1 
Drizhenko,  T.  K.,  Hydrographies  1  Inves- 
tigations in  the  Baikal,  184  §,  205  f 
Dron,  R.  W.,The  Coal-Fields  of  Scotland, 

202 1,  658  § 
Drude,  O.,  und  A.  Engler,Die  Vegetation 

derErde,88t,  §16§ 
Du  Bois,  A.,   L'Evolution  des  Voyages, 

212t 
Dubois,  E.,  on  the  Supply  of  Chloride  of 
Sodium  by  Rivers  to  the  Sea,  327  §, 

341 1 
Dubois,  M.,  et  C.  Guy,  Album  G^ograph- 
ique  par,  IV.  Les  Colonies  fran9aises, 

578  t 
Du  Bourg  de  Bozas,  Vicomte,  D'Addis- 

Abbabi  an  Nil  par  le  lao  Rodolphe, 

571 1 ;  Expedition  across  Africa,  80, 555 ; 

death  of,  319 
Du  Chaillu,  P.  B.,  obituary  of,  680 
Duffart,  C,  Nouvelle  preuve  de  Texistenoe 

de  baies  ouvertes  sur  le  littoral  gascon 

pendant  la  pe'riode  quatemaire,  836  f 
Dumolard,     U.,    Le    Japon,    politique, 

^conomique  et  social,  305  §,  471  f 
Dunes  :  see  Drift-sands,  Ripple-marks 
Duparc,  L.,  Sur  Torigine  de  la  coupure 

transversa  le   de    la   Kosva  (Oural   du 

Nord),  469 1 ;    L.  Mraxec,  F,  Pearoe, 

Sur  Texifttence  de  plusienrs  mouvements 

oro-ge'niques  successifs  dans  I'Oural  du 

Nord,  688  f 
Duparc,  L.,  and  F.  Pearce,  work  in  the 

Ural  Mountains,  450 
Dur&o,  P.,  Reconhecimento  e  occupa^&o 

dos  territories  enire  o  Messangire  e  os 

picos  Naniuli,  207  f 
Dm  en.  P.,  Beitiiige  znr  Laubmoosflora 

Ostgronlands  und  die  Insel  Jan  May  en, 


695 1 ;  Zur  Kenntnis  der  Gefasspflanzen 
Ostgronlands,  695  f ;  Zur  Kenntnis  der 
Gefasspflanzen    des    siidlichen    Pata- 
goniens,  694  f 
Dutch  Colonies — 
Europalschen  Kolonien,  Die  Eolonlal- 
politik  der  Niederlander :  A.  Zlramer- 
mann,  578  f 
Dutch  early  charts  of  Spitsbergen,  638 
Dutch  East  lodics— 
Siboga-Expeditie.    Uitkomsten  op  zoo- 
logisoh  .   .   .   Gebied   verzameld  in 
Nederlandsch  Oost-Indie:  M.  Weber, 
337 1 
Dy^,  A.  H.,  on  the  Hydrography  of  the 
Bahr-el-Ghazal  Region,  186  § 


E. 


Earth — 

Erde  und  das  Leben  :  F.  Ratzel,  480  f 
Face  de  la  Terre  :  E.  Suess,  99  f 
Figure  of  the,  J.  H.  Jeans  on,  191  § ; 

ditto.  Prof.  Sollas  on,  326 
Vcfifetation   der   Erde :  A.  Engler  und 

O.  Drude,  88  t,  546  § 
Wifsenscbaftliche  Charakteristik    und 

Terminologie  der  Bodengestalten  der 

Erdoberflache  :  A.  Neuber,  178  § 
Earthquakes — 
Mittheilungeu  der  Erdbeben-Commis- 

sion  der  Eaiserlichen  Akademie  der 

Wisseuscbaften  in  Wien,  99  t 
Recent     Earthquakes     and    Voloanio 

Eruptions,  166 
Seismological  Observations  and  Earth 

Physics :  John  Milne,  1  * 
Tidal    Periodicity  of  Earthquakes   in 

Assam,  R.  D.  Oldham  on,  451 
Easter,  S.  E.,  Jade,  577  f 
Ecuador — 
From  Quito  to  the  Amazon  :  A.  H.  Rice, 

401* 
Photographs  taken  on  a  voyage  from 

Quito  to  the  Amazon  via  the  river 

Napo  :  A.  H.  Rice,  699  f 
Republique  de  TEquateur:   R.  Bour- 
geois, 96  t 
Education  and  Training  of  Officers  of  the 
Army,  Report  of  the  Committee    ap- 
pointed to  consider  the,  480  f ;  see  also 
Herbertson 
Edwards,  George,  murder  of,  inlEcuador^ 

410 
Egypt- 
Egypt  painted  and  described:   R.  T. 

Kelly,  175  §,  206  f 
Geography  of  Egypt  and   the  Anj^lo- 

Egyptian  Sudan  :  H. W.  Mardon,  206  t 
Geological    Survey    Report:    Part    ii. 

The  Cretaceous  Region  of  Abn  Roash 

near  the  Pyramids  of  Giza  :  H.  J.  L. 

Btadnell,  473  f 

Geologisch-stratigraphiscbe  Benbacht- 
nngen  in  ^gypten:  M.  Blancken- 
hom,  571 1 

Geology  of  the  Eastern  Desert  of lEgypt, 


716 


INDEX. 


Egypt  —continued. 

Notes  on  the :  T.  BarroQ  and  W.  F. 
Hume,  20G  t 
Gi^s  nubien.  Sar  le :  R.  FourUu,  206  f 
HUtory  of  Egypt :  W.  M.  F.  Petrie  and 

others,  206  f 
Irrigation  of  Egypt :  What  the  British 

have  done,  206 1 
Kile  ReserToir  Dam  at   Assnan   and 
After:  Wiloocks,  206 f 
Eldorado  of  the  Ancients :  0.  Peters,  93  f 
Elizabeth  bay — 
Eniaabetb-Bnoht,  Siidwestafrika :  Capt. 
Bechtel,  692  f 
Elizabeth,  Qaeen,  Commemoration  of  the 
Reign  of,  Address  by  Sir  G.  Markham, 
589  * ;  Sir  Walter  Raleigh :  E.  Gosse, 
602*  ;  Francis  Drake:  J.  Corb3tt,  605*; 
William  Gilbert  and  Torrestrial  Mag- 
netism :  S.  P.  Thompson,  611*;  The 
Exhibition,  618 
Ellenborough,  Lord,  A  Now  Method  of 
correcting  Sextants  when  at  Sea,  341  f 
Elliot,  G.  F.  Scott,  Nature  Studies  (Plant 

Life),  577  t 
KIls,  R.  W.,  The  Carboniferous  Basin  in 

New  Brunswick,  9 1  f 
El  Paso  Tin  Deposits :  W.  H.  Weed,  95 1 
Emerson,  J.  S.,  Some  Characteristics  of 

Kau,  3i0  t 
EnoyclopsBdia — 

Meyers  Grosses  Konversatlons-Lexikon, 

480  t,  696 1 
New    Volumes  of  the  *  Eacyolopiedia 
Britannica,'  213 1 
Engelhardt,  Captain,    journey  in  West 

Africa.  457 
Engell,  Dr.,  expedition  in  Greenland,  326 
England — 

Canal  System  of:  H.  G.  Thompson,  569 1 
Eui^liih  Climatology:    F.   C.  Bayard, 

201 1,  689  t 
English   Lakes,  The :  F.   G.  Brabant, 

02  §.  201 1 
Ordnance  Survey   Map,  On  the  One- 
Inch  :  A.  J.  Herbertson,  90  f 
England  and  Wales  — 
Maps  :  Geological  Surveys,  102 1, 482 1 ; 
Ordnance  Surveys,  102  f,  214  f,  343  f, 
48lt  579t,  696t 
Reduced   Ordnance  Surveys :   J.   Bar- 
tholomew, 313t;   Survey  Atlas  of: 
J.  Bartholomew,  161  §,  215  f,  482  t, 

580 1 
Engler,  A.,  nnd  O.  Drude,  Die  Vegetation 

der  Erde,  88  t,  546  § 
English  Garner,  An,  Voyages  and  Travels 
mainly  during  tlie  Sixteenth  and  Seven- 
teenth Centuries,  578  f 
English  History,  A  Now  Students'  Atlas 

of:  E.  Keich,  3»:it,  314§ 
Entebbe,  Victoria   Xyauza,  level  gauges 

at,  358 
Equatorial  region — . . 

Meteorolo;;ie  des  Aqiiut^rs.  Naf»h  den 
Beobachtungen  um  Mudeum  Goeidi 
in  Taru  :  J.  ilann,  3jy  f 


ErebuB  and  Terror,  Monnta,  Antarctic,  656 
Erichsen,  M.,  expeditioa  to  West  Green- 
land, 825 
Erie  and  Ohio  Basins,  Glaoial  Fommtions 
and   Drainage   Features     of    the:    F. 
Leverett,  838  f 
Eritrea — 
Ghergh^r,  La  valle  del :  A.  Marini,  571 1 
Man  nail    Hoepli,  L' Eritrea    dalle  sue 

Origini  a  tntto  1  anno  1901 :  B.  Melli, 

92  t 
Notizie  snlla  triangolazione  deU'Eritrea : 

A.  Loperfldo,  473  t 
Erosion— 
Sur  le  rdle  des  toarbillons  dans  I'^rosion 

^lienne:  J.  Brunhes,  341 1 
Errera,  C,  L*increment?  del  delta  dells 

Tooe  neir  epoca  storica,  200  f 
Ertbom,  Baron  O.  van,  Quelqaes  mots  au 
Bujet  de  I'hydrologie  de  la  oote  beige, 
687 1 
Etheridge,  R.,  The  Tavaa,or  Coil  Feather 

Currency  of  Santa  Croz  Island,  97  f 
Ethiopia:  tee  Abyssinia 
Ethnology — 
Volkerkunde  in  Charakterblldem   des 

Lebens,  etc. :  L.  Frebenius,  577 1 
Euboea — 

Geologic  de  rile  d*Bub^,    Note   pr^ 

liminalre  sur  la :  M.  Deprat,  468  f 
Euphrates — 
Valley  of  the  Upper  Euphrates  and  its 

People  :  K  Huntington,  570  f 
Europe — 
Descriptive  Geographies  from  Original 

Sources,  Europe :  A.  J.  Herbertson, 

687 1 
Existence  d'une  oommnnioation  direote 

entre  les  Bassins  parisien  et  beige, 

Sur  r  :  M.  Leriche,  567  f 
Geod'a'ische  Linien  siidlioh  der  Boro- 

paischen  Langcngra'lmessung  ia  52 

Grad    Breite :    A,    Borsch    and   L. 

Kruger,  335  t 
Kann  Skandinavien  das  Stammland  der 

Blmden  und  der  Indogermanen  sein  ? 

E.  H.  L.  Krause,  567  f 
Maps :  Carte  des  Communioations  TA^ 

graphiques     du    Regime    Europ^n, 

215 1;  Liebenow-Ravenstein's Special- 

Radfiihrerkarte    von    Mittel-Earopa, 

481 1, 696 1 ;  Regenkarte  von  Europa : 

J.  Reger,  3U  f 
Nordwesteuropaiachen  Welthafen  :    K. 

Wiedenfeld,  688t 
North- West:  G.  G.    Chisholm,    Stan- 
ford's Compendium  of  Gtx)graphy  and 

Travel,  2ao  t 
Plus  grande  exploitation   agrioole  de 

I'Europe :  E.  Barthe,  688  f 
Shakoapeare's  Europe :  C.  Hughes,  567  f 
Statistique  de   la   Superficie  et   de  la 

Population  das  con  trees  de  la  Terre  : 

E.  Levasseur  et  L.  Bodio,  335  f 
Topograph le  de  I'Europe.  Catalogue  k 

prix  marqucd  de  Cartes  anoiennea  et 

de  Vu.s  de  Ville,  467  f 


INDEX. 


717 


E  u  rope — continued. 
Vegetation  der  Erde.    VI.   Der  Her- 
cyuiaehe  Florenbezirk :  0.  Drude,  88  f 
EvanB,  A.  J.,  A  Bird'a-eye  View  of  the 
MindaD  Palace  of  KnoesoB,  Grete,  4G8 1 
Everest,  Monat — 
Highest  Moantaln  in  the  World  :  D.  W. 
Freshfield,  294  * 
Exhibition — 
Compte-rendu  de    rEzposition    carto- 
graphique^  ethnographique  et  mari- 
time d'Anvers  :  F.  Janssens,  696  f 
Exploration — 
Cronologia  delle  Scoperte  e  delle  Esplo- 
razioni  Geografiche :  L.  Hngues,  101 1 
Eyre,  Lake — 
Value  of  Newspapers,  Naming  of  Lake 
Eyre:  H.  Wright,  340 f 

F. 

Fabke,  L.  A.,  Sur  le  courant  et  le  littoral 

des  Landes,  336  f 
Faeroe — 

Hydrography  of  the  Faeroe-Shetland 
Channel :  H.  N.  Dickson,  418  ♦ 

Photographs  of :  D.  Hepburn,  219 1 
Fafa  river,  French  Congo,  555 
Falkland  Islands — 

Antarctic  expeditionens  arbeten  pa 
Falklandsoarne  och  Eldslandet  1902  : 
J.  G.  Andersson,  574  f 

Scientific  Work  of  the  Swediah  Ant- 
arctic Expedition  ut  the,  and  Tierra 
del  Fuego :  J.  G.  Andersson,  159  ♦ 
Fallot,  E.,  Le  Commeroo  du  Sahara,  692  f 
Fanshuwe,  H.  C,  Delhi,  Past  and  Present, 

203 1 
Fauvel,  E.,  Le  nouveau  plan  de  la  ville  et 

do  la  commune  de  Geneve,  469  f 
Faveno,  E.,  The  Geographical  Develop- 
ment of  Australia,  339 1 
Fenneman,  N.  M.,  The  Arapahoe  Glacier 

in  1902.. 693 t 
Ferguson,    D.,  letter  from,    on  Captain 

Benjamin  Wood's  Expedition  of  1596.. 

330 
Ferguson,  J.,  The  Ceylon  Handbook  and 

Directory,  etc.,  202  f ;  Six  Weeks'  Trip 

through  India,  570  f 
Fernando  Koronha — 

Photographs  of,  108 1 
Fernando  Po — 

Area  and  population  of,  556 

Deseripcidn    fisica  .  .  .  de  la  isla    de 
Fernando  Poo  y  de  la  Guinea  con- 
tinental   espa&ola :    E.     d' Almonte, 
206  t 
Ferrandi,   U.,  Itinerari  Africani,    571 1; 

journey  from  Lugh  to  Brava,  168 
Fbttri  or  Fittri  Lake,  Lake  Chad  region, 

position  of,  675 
Ficheur:  see  Bernard 
Field :  tee  Wilson 
Fife- 
Ancient  Fife :  seen  through  its  Place- 
Names :  L.  Macbean,  470 1 

No.  VI.— Junk,  1903.] 


Fife,  Tanganyika  plateaa,  28 

Figneiras,  G.,  Une  premiere  occnpations 

allemande  au  V^ue'zu^la,  694 1 
Figuig.  Notes  et  impressions :  E.  Douttc, 

692 1 

Fiji- 
Meteorological  ObservationB  taken  at 
Suva :  J.  D.  W.  Vaughan,  210 1 

Filchner,  W.,  Ein  Ritt  iiber  den  Pamir, 

570 1 
Filippi,  F.  de.  La  spediziono  polare  artica 
di  Duca  degli  Abruzzi  ed  11  sue  libro, 

695  t 
Finland — 
Fysiak-Geografisk    beskrifning    ofver 
Eyrksratt   socken:    J.  £.  Bosberg, 

688  t 
Kuno  elfs  delta :  E.  Hiiyr^n,  688  f 
Nfigra  anteokningar  rorande  Gammel- 

stadens  geograti :  J.  Forsman,  688  f 
NSgra  iakttagelser  ofver  vattendelaren 

vester  om  kyro  &lf :  R.  Hammarstrom, 

688 1 
Streifzug  durch  Savolaks  and  Earelien : 
A.  O.  Karstedt,  688  f 

Fischer,  Dr.,  Reise-Eindriicke  auB  Schan- 
tung,  336 1 

Fischer,  F.  J.,  Meer-  und  Binnengewaaser 
in  Wechselwirkung,  576  f  ;  observations 
on  Subterranean  Waters,  679 

Fischer,  J.,  The  Discoveries  of  the  North- 
men in  America,  Translated  by  B.  H. 
Soulaby,  181  §,  208 1 

Fischer,  T.,  La  Penisola  Italiana,  200  t  : 
Meine  dritte  Forscbungsreise  im  Atlas- 
Vorlande  von  Marokko,  572  f,  673  §; 
Marokko,  Eine  landerkundliche  Skizze, 
692  t 

Fiske,  J.,  New  France  and  New  England, 
338  t,  443  § 

Fitzner,  R.,  Niederschlag  und  Bewolkung 
in  Kleinasien,  472  f;  Regenkarte  von 
Klein-Asien,  215  f 

Flahault,  Prof.,  on  the  vegetation  of 
France,  377 

Flett,  Dr.,  remarks  on  "  Recent  Volcanic 
Eruptions  in  the  West  Indies,"  279 

Flinders  Centenary,  Incidents  of  an  His- 
toric Voyage,  07  f 

Foerster,  Lieut,  Bericht  iiber  eine  Erkund- 
ung  des  mittleren  Eampoflusses,  93  f 

Foraker,  Mount,  Alaska,  458 

Forbes,  F.  B.,  and  W.  B.  Hemsley,  An 
Enumeration  of  all  the  Plants  known 
from  China  proper,  Formosa,  etc.,  336  f 

Forbes,  Mount,  Canadian  Rockies,  490, 
492 

Forder,  A.,  With  the  Arabs  in  Tent  and 
Town,  472  f 

Forel,  F.  A.,  Recherches  sur  la  trans- 
parence des  eaux  du  L€man,  688  f 

FormflB  Orbis  Antiqui :  R.  Kiepert,  217  f 

Formosa — 
Formosa     under    the    Japanese:    W. 
Campbell,  204  f 

Forrest,  G.  W.,  Cities  of  India,  471 1, 
600  § 

3  B 


7J8 


INDEX* 


Furemao,  J.,  Nagni  antcckniogar  roraDde 

Gammcletadens  geografi,  688  f 
Forster,  Lieut,  jouroey  in  West  Africa, 

457 
Fort  JamcsoD,  Rhodesia,  position  of,  551 
Foster,  \V.,  on  the  Fonnaing  of  Fort  St. 

George,  Biadras,  78  § 
Fountain,  P.,  The  Great  Mountains  and 

Forests  of  South  America,  72  §,  9C  t 
Foumior,  A.,  Les  Valines  Tosgienues,  508  f 
Fourtau,  U^  Sur  le  Gr^  nabien,  206  f 
Fowler,  Jacob,  Joamal  of,  narrating  an 

sd  venture     from     Arkansas     through 

Indian    Territory,  elc,  edited  by   E. 

Ck)ues,  573  f 
Fowler^s  Bay,  Maurice's  Expedition  North 

of,  477 1 
Foy,  W.,  Ethnographisohe   Beziehungen 

zwiecben    British-  und    Deutsoh-Neu- 

(Juiiiea,  840t 
France — 

Carte  de  Picardie  inconnue  et  le  Gdo- 
grapbe  Jean  Jolivet :  G.  Marcel,  336  f 

Compto  rendu  dcs  excursions  de  la 
Session  cxtradinaire  de  la  Soci^te 
beige  de  Geologic,  eto.,  dans  les 
departements  fran9ais  de  la  Mame 
et  de  TAisne:  T.  Cooreman  et  G. 
DoUfus,  687 1 

Congrbs  du  Sud-Ouest  Navigable  tenu 
k  Bordeaux,  1962,  Gompte  Bendu  des 
Travaux,  88  f,  535  § 

Courants  marins  des  cotes  poite?ineB : 

,  E.  Bocquier,  200  f 

Etude  sur  la  formation  du  relief  dans  le 
Diois  et  les  Baronnies  orientales :  Y. 
l»aquier,  336  f      . 

Fronti^res,  Nos,  Etude  de  Geographic 
militaire,  335  f 

Glaciers  fran9ais, Bapport  sur  les  yaria- 
tions  des :  W.  Kilian,  Beyue  de 
Glaciologie  :  C  Babot,  200  f 

Histoire  de  France  depuis  les  Origines 
jnsgu'k  la  Revolution  :  K.  Lavisse  et 
P.  Vidal  (le  la  Blaohe,  687 1 

Marquenterre,  Le,  Un  C3oin  dc  Sahara 
en  France  :  P.  Combes,  200 1 

Nouvelle  preuve  de  Texistence  de  bales 
ouvertes  sur  le  littoral  g^con,  pen- 
dant la  p^riodo  quaternaire :  C. 
Duffart,  :J36  t 

Observations  glaciaires  faites  en  haute 

Mauricnne  dans  VM  de  1902,  Sur 

dcs  :  P.  Girardin.  468 1 

Frances,  Mount,  Canadian  Rockies,  505 

Francois,  F.,  Notice  sur  le  Kouang-Si,  91  f 

Freeh,  F.,  Studien  Uber  das  Klima  der 

geologischen     Vergangenheit,     211  f; 

Ueber     den     Bau    der     Schlesischen 

Gebirge,  336 1 
French  Balloon  Experiments  in  North 

Africa,  672 
French  Colonies — 

Album  G^ographiqae  par  M.  Dubois  et 
C.  Guy,  IV.  Los  Colonies  fran9ai8e8, 

578 1 
Ann^e  Coloniale  publide  sons  la  direc- 


French  Colonies— eoii<tiiiie<l. 

tion  de  C.  Mourey  and  L.   Brood, 

480 1 
Maps  :  Atlas  des  Coloniei  Fran^alsea ; 

P.  Pelet  699  f 
Yilles  de  Santd  dans  nos  Colonies  :  M. 

Buret,  213 1 
French  Surveys  in  the  Lake  Chad  Region, 

674 
Freshfield.  D.  W.,  Address  at  Geographical 

Asso<^>iation  Annual  Meeting,  301 ;  The 

Highest  MonnUin  in  the  World,  294  * ; 

Medal  awarded  to,  447;    obitoary  of 

Dr.  Radde,  565 ;  The  Exploration  of  the 

Caucasus,  690  f 
Freshfield,  Mount,  Canadian  Rockies,  488 
Fresh -water  Decapods,  The  Geographical 

Distribution  of :  A.  K  Ortmann,  577 1 
Fiiederichsen,      M.,      Reisebriefe      ans 

Russisch    Central- Asien,    570  f;    For- 

schnngsreise  in  den  Centralen  Tien- 

schan,  etc.,  569  f 
Friedricb,  E.,  Karle  des  Rigi,  89t;  Pro- 

dukten-  und  Yerkehrskarte  von  Aifrika, 

483 1 

Friodrich,  P.,  Die  Ugandabahn,  205  f 

Frobenins,  L.,  Yolkerkunde  in  Gharakier- 
bildem  des  Lebens,  etc,  577  t 

Frobisher,  Sir  Martin :  a  Torkshiro 
Elizabethan  Seaman :  R.  Blyth,  100  f 

Froidevaux,  U.,  Un  arbitrage  fran^ais  en 
Guyane,  en  I'ann^  1742.. 339 1;  Com- 
ment nous  oonnaissons  Madagascar, 
692  t 

FrQh,  J.^  Die  Abbildung  der  vorherrschen- 
den  Winde  duroh  die  Pflanienwelt, 
341 1 

Fucbs,  T.,  Ueber  den  Charakter  der 
Tiefseefauna  des  Rothen  Meeres,  99  f 

Fuller,  T.  E.,  remarks  on  **  Colonisation 
and  Irrigation  in  the  East  Afrioa  Pro- 
tectorate," 373 

Funke,  A.,  Aus  Deutsch-Brasilien,  96  f 

Fumiss,  W.  H.,  The  Home  I^ife  of  the 
Borneo  Head  Hunters,  170  §,  204  f 

Futterer,  K.,  Geographische  Skisse  der 
Wiiste  Gobi  zwischen  Hami  und  8u- 
tschuu,  91 1 ;  Journey  across  the  Desert 
of  Gobi,  452;  Prof.  F.  v.  Richtbofens 
Geoinorphologische  Studien  aus  Ost- 
asien,  470  f 


G. 


Gadow,  Dr.,  remarks   on  "  Explorations 
in  Mexico,"  HI 
'   Gaortringcn,  F.  von,  und  F.  Wilski,  336t 
i  Galapagos — 

I       Flora  of  the  Galapagos  Islands :  B.  L. 
!  Robinson.  574  f 

Galich  lake,  Kostroma  district,  76 
Gallas— 
Peuple  Antique  an  Pays  de  Menelik: 
P.  M.  de  Salviac,  92 1 
Galli^ni,  Gdn^ral,  Les   travaux    g^ogra- 
phiques  k  Madagascar,  207  f 


INDEX. 


719 


Gallois,  L.,  La  Lettre  de  ToscaDolli  h 
Chriatopbe  Golomb,  578 1 ;  La  fronti^re 
argeDtino-chiliennc,  693  f 
Gamble,  J.  S.,  The  Forests  of  India  and 

tbeir  Management,  471  f 
Gannett,  H.,  A  Gazetteer  of  Oaba,  97  f ; 

A  Gazetteer  of  Texas,  95  f 
Garc^s,  F.,  Diary  and  Itinerary  of,  edited 

by  E.  Cones,  573  f 
Garcie,  Pierre,  dit  Ferrande,  et  son  Grand 

Routier :  A.  Pawlowski,  342  t 
Garden   Island,  Zambezi    river,  Living- 
stone Initials  at,  454 
Gardiner,  J.  S.,  Alcock's  *  A  Naturalist  in 
Indian  Seas,'  179  §;   Fauna  and  Geo- 
graphy of  the  Maldive  and  Laccadive 
Archipelagoes,  689  f 
Garonganze,  West  and  East :  F.  S.  Arnot, 

205  t 

Garner,  An  English :  0.  B.  Beazley,  666  § 

Garofalo,  F.  P.,  Contributi  alia  Gaografia 

storica  delP  Africa,  692  f;  Sulla  geo. 

grafia  della  Penisola  Iberica  nella  et^ 

romana,  46d  f 

Garra,  Jebel,  and  the  Eurkur  Oasis,  survey 

of,  by  J.  Ball,  185 
Garwood,  E.  J.,  On  the  Origin  of  some 
Hanging    Valleys    in    the    Alps    and 
Himalayas,  211  f 
Gaspee  Point,  A  Type  of  Cuspate  Fore- 
land :  R.  M.  Brown,  338  f 
Gastaldi,  Giacomo,  Notizie  sulla   vita  e 
sulle    opera   di:    S.  Grande   and    L. 
Hugues,  213  f,  561  § 
Gauri-sankar,  Himalayas,  295 
GauM,  Voyage  of  the,  from  Cape  Town  to 

Kerguelen,  39 
Gautier,  E.   F.,   Madagascar,  Essai   du 
G^graphie  Physique,  93  f,  308  § ;  Ser 
les    terraios    pal^zoiques    de    TOued 
Saoura  et  du  Gourara,  474  f 
Gautier,  L.,  Le  lac  de  Tib^riade,  92  f 
Gebel  Musa — Apes  Hill:  H.  T.  Munro, 

692 1 
Geddes,    P.,    Nature    Study    and    Geo- 
graphical Education,  101  f 
Geinitz,  E.,  Das  Stromsystem  des  nach- 
glazialen  Siidwest-Balticums,  etc.,  579 1 
Geneva — 
Nonveau  plan  de    la  Yille  et  de    la 
commune  de  Geneve :  E.  Fauvel,  469  f 
Geneva,  Lake  of — 
Rocherches    sur    la    transparence    des 
eaux  du  Le'man  :  F.  A.  Forel,  688  f 
Genoa — 
Plan  fiir  Hafenschutzbauten  in  Genua 
mit  Rticksicht  auf  die  Sturmverh&lt- 
nisse,  568  f 
Gentil,   E.,   La    Chute  de    T Empire  de 

Rabab,  67  § 
Geodesy — 
Vibrations  and  Stability  of  a  Gravitat- 
ing Planet :  J.  H.  Jeans,  191  § 
Geographical  Association  Annual  Meet- 
ing, 301 
Geographical     Distribution     of     Plant- 
Groups  in  Ireland :  B.  L.  Praeger,  50  * 


Geographical  Literature  of  the  Month  — 
Africa,  92,  205,  337,  473,  571, 691 
America,  94,  208,  338,  475,  572,  603 
Anthropogeography  and  History,  100, 

212,  3i2,  480,  577,  695 
Asia,  90,  202,  336,  470.  569,  689 
Australasia  and  Pacific  Islands,  97, 210, 

339,  575,  694 
Biography,  100,  213,  342,  578 
Europe,  88,  199,  335,  467,  567, 687 
General,  100,  213,  342,  480,  578,  606 
Mathematical  Geography,  98,  211,  340, 

478,  575, 695 
Physical  and  Biological  Geography,  99, 

211,  341,  479,  576,  695 
Polar  Regions,  98,  211,  340,477,  575, 
695 
Geographical  Society,  New,  562 
Geographical  Training  of  Army  Officers 
in  the   Universities,  letter  from  A.  J. 
Herbertson  on,  465 
Geography — 
British  Universities,  Geography  at,  460 
Cambridge,  Geography  at,  85 
Entdeckungsgeschichte       und      Fort- 
schritte  der  wissenschaftlichen  Geo- 
graphic imneunzohnten  Jahrhundert : 

S.  Gunther,  213t 
Macmillan*s  Short  Geography  of  the 

World :  G.  F.  Bosworth,  101  f 
Manuali  Hoepli,  L.  Hugues,  Cronologia 

delle   Scoperte  e  delle  Esplorazioni 

Geografiche,  73§ 
Physical:    La  Face  de  la  Terre:   E. 

Suess,    99 1;     Twentieth     Century 

Text-Books,     An     Introduction     to 

Phvsical  Geography:  G.  K.  Gilbert 

and  A.  P.  Brigham,  99  f 
Progress  of  Geography  in  the  Schools : 

W.  M.  Davis,  696 1 
Systematic  Geography:  W.  M.  Davis, 

213 1 
University  of  Chicago,  Geography  in 

the,  460 
Ziel  und  Methode  des  geographischen 
Unterrichts :  Dr.  Langenbeck,  696  f 
Geological  Congress,  International,  pro- 
gramme for,  461 
Geological  Literature  added  to  the  Geo- 
logical Society's  Library  during  1901 .. 

100 1 
Geological  Survey  Maps  of  England  and 

Wales,  102  f,  482  f 
Geology— 

Abr^g^  de  Geologic :  A.  de  Lapparcnt, 

/      676 1 

Aquatorfrage  in  der  Geologic :  A.  Dau- 
nenberg,  695 1 

Cartographic  Representation  of  Geo- 
logical   Formations:    C.    B.   Keyes, 

479  t 
Geomorphology — 

Wissenschaftliche  Charakteristik  und 

Terminologie  der  Bodengestalten  der 

Erdoberflache :  A.  Neuber,  09  f,  178  § 

Gerding,  Die  Bahn  Swakopmund-Wind- 

hoek,  207  f 

dB2 


720 


INDEX. 


Gorini,  G.   E.,  Siam's  Intorcoime  with 
China,  472  f 

German  Antarotio  Expedition,  Belief  ex- 
pedition for,  460 

German  Goloniea — 
Deutache  Koloniallitteratnr  im  Jahre 

1901:  M.  Bro(Be,579t 
Eolonial-Handels-Adreashnch,  579  f 
Maps:    Grosser    Dentscher    Eolonial- 
atlas:   P.  Sprigade  and  M.  Moisel, 

217t 
Germans — 
Deutsche  Erde :  P.  Langhans,  480 1 
Germains  et  Slaves:  origines  et  croy- 
anc€S  :  A.  Lef^rre,  577  f 
Germany — 
Flora     und     Pflanzendeoke     Mittel- 
deutschlands,   Ueber    die    Entwick- 
lungsgeschichte  der  gegenwaertigen 
phanerogamen  :  A.  Schulz,  551  § 
Maps :  Begenkarte  der  Province  West- 
falen  sowie  von  Waldeck,  etc.:    G. 
Hellmann,  344t;  Schilling-See,  O^t- 
preoBsen,  581  f ;  Karte  des  Yekehrs 
auf    Dentsohen    Wasserstrassen    im 
Jahre  1900  :  Herr  Symper,  697  f 
Norddeutschen  Strome :  W.  Schjemiog, 

336 1 
Polhohenbestimmangen      in      Berlin, 
Ergebnisse  der :  A.  Marouse,  88  f 
Gerrare,  W.,  Greater  Bossia,  690  f 
Gerritsz,  Dirck,  Ein  Beitrag   zar  Ent- 
decknngsgeschichtedes  16tennnd  17ten 
Jahrhunderts :  A.  Wiohmann,  212  f 
Gezer,  First  Quarterly  Beport  of  the  Ex- 
cavation  of:     B.    A.    8.    Macalister, 
92 1 
Gibeon,  W.,and  C.  B.  Wedd,  The  Geology 
of   the    Country  around    Stoke-npon- 
Treut  202  t 
GigUoli,'  E.  H.,  (Biography  •  oO    Guide 

Boggiani,  578  f 
Gilbert,    G.    K.,    and    A.    P.    Brigham, 
Twentieth    Century    Text-Books :    An 
Introduction  to  Physical    Geography, 

99  t 
Gilbert,  William,  of  Colchester,  On  the 

magnet,  magnetick  bodies  also,  and  on 

the    great    magnet   the  Earth,  576  f; 

On  the  Magnet  ...  a  new  Physiology, 

GG3§;    and  Terrestrial  Magnetism:   S. 

P.  Thompson,  611* 
Giles    and    Bep,    Commanders,    map  of 

Spitsbergen,  643 
Ginsburg,  B.  W.,  The  Port  of  London, 

689 1 
Gioia,F.,  inventore  della  Bussolamodema : 

F.  Porena,  342  t 
Girardin,     P.,     Sur     des     obseryatious 

glacis  ires   faitcs  en  haute  Maurienne 

dansre'tdde  1 902.. 468  t 
Giraud,    J.,    Sur    T&ge    des    formations 

volcaniques  anciennes  de  la  Marlinique, 

575 1 :  see  also  Lacroix 
Girod,  M.,  Une  tournde  dans  la  region 

situee  au  N.-O.  de  Lao-Kay,  471 1 
Glacier  lake,  Canadian  Bockies,  493 


Glaciers — 
Alpine  gletscherijv,  Ilet :  J.  van  Bareo, 

&5t 
Essai  de    ohronolone    des     variaiioiu 

glaciaires :  C.  Babot,  341  f,  479  t 
French,  Papers  by  W.  Kilian  and  C 
Babot  on,  560 

Gladstone,  J.  H.,  obituary  of,  329 

Glass,  E.  J.,  Chinook  Winds,  95  f 

Gobi  Desert — 
Geographische  Skizze  der  Wuste  Gobi 
zwieohen  Hami   und    Su-tooLou:  K. 
Futterer,  91t,  452§ 

Gcegg,  G.,  Le  Tunnel  da  Simplon,  201  f 

Gold  Coast- 
Civil  Service  List,  showing   the  Civil 

Establishments,  etc.,  692  f 
Beport   for    1901  (Colonial   Beportsl 
474 1 

Goldie,  G.  T.,  obituary  of  W.  H.  Crosse, 
461 

Goode,  J.  P.,  geographical  work  in  tiie 
University  of  Chicago,  460 

Goodrich-Freer,  A.,  The  Outer  Isles,  63  §, 
90 1 

Gorgens,  H.,  Das  Landvermessaogs-  nnd 
Fortsohreibungs  -  System  der  Kap- 
kolonie,  etc.,  475  f 

Gosse,  Edmund,  Sir  Walter  Baleigh,  602  * 

Grachef,  A.,  On  some  Lakes  in  the  Kos- 
tromsk  district,  76  §,  201  f 

Grand-Carteret,  J.,  La  Montagne  k  travers 
les  Ages,  481  f 

Grande,  S.,  Kotizie  sulla  vita  e  soils 
opere  dl  Giacomo  Gast^di,  213  f,  561  f 

Grandidier,  A.,  Histoiie  Physique, 
Naturelle  et  Politique  de  Madagasoar, 
and  Madagasoar  au  IMbut  da  XX* 
Si^cle,  307  § 

Grandidier,  G.,  Madagascar,  eesai  de 
geographic  physique,  571  f  ;  Une  mis- 
sion dans  la  region  australe  de  Mada- 
gasoar en  1901.. 93 t 

Gravier,  G.,  La  Lettre  et  la  Carte  de  Tos- 
canelli  k  Femam  Martins  et  k  Chris- 
tophe  Colomb  d'apr^s  Henry  Vignaud, 
loot;    Notice   sur  Jean    Parmentier, 

loot 

Gravity — 
Pesanteur  Ic  long  du  parall^e  moyen  * 
J.  Collett,  212  t,  341 1 
Great  Salt  Lake — 

Why  Great  Salt  Lake  has   fallen :  L. 
H.Murdoch,  676  §,693 1 
Great    Slave    L^Eike    and   Hudson    Bay, 
Beport     on     an     Exploratory    Surrey 
between  :  J.  W.  Tjrrell,  208  f 
Greece — 
Geologigcher  Beisen  in  Nordgreichen- 
land  und  Makedonien :   V.   Hilber, 
88 1 
Greenland — 
Angmagsalikene  :  C.  Eruuse,  695  f 
Astronomiske  .  .  .  Observationer  samt 
Ndrdlysiakttagelser     foretagne     paa 
den  0stgr0nlandske  Expedition  1898- 
99.. 478 t 


INDEX. 


721 


Greenland — continued. 

Bemaerkninger     ▼edr0rende     de    paa 
Skibsezpeditionen      til      Gr^nlands 
08tkv8t :  J.  P.  Koch,  478  f 
Beretoing  om  Expeditionen  til  Gr0n- 

lands  08tky8t :  G.  Amdrup,  478  f 
Beretning   oui    Skibsexpeditionen     til 

Gr0nland8  08tky8t :  N.  Hartz,478t 
East,  Expedition  to,  under  0.  Kruose, 

325 
Expedition  under  Dr.  Eagell,  82G 
GeftisspQanzen       08tgronlaiid8,      Znr 

Eenntnis  der :  P.  Du8^d,  693  f 
Gr0nland8  Pattedyr :  H.  Winge,  478 1 
Hydrografi   fra   Skibsexpeditionen    til 
Gr0aland8    Qstkyst:      G.   Amdrup, 
478  t 
Laubmoosflora  OstgrSnlands  und  die 
Insel  Jan  Mayen,  Beitrage  zur :  P. 
Duse'n.  695 1 
Recentes  explorations    danoises    k    la 
cote  orientate  da  Gronland :  C.  Rabot, 
478 1 
Vacoinationsrejse    i    Egnen    omkring 
Eap  Faryel  i  Efteraaret  1900:  G. 
Meldorf,  478 1 
West,   Danish    Expedition    to,    under 
M.  Ericbsen,  325 
Greenwood,  W.  N.,  The  Life  of  a  Wave 

from  its  Cradle  to  its  Grave,  212  f 
Grenfell,  G.,  The    Uppjr   Congo    as    a 

Waterway,  337  f 
Gren^an :  see  Plessls  de  Gren^dan 
Greswell,  W.,  South   African    Farming, 

572 1 
Greylock  and  BriggAville,  Mounts,  The 

Landslides  of:  H.  F.  Cleland,  208  f 
Griesbach,  C.  L.,  General  Report  of  the 
Work   carried    on  by   the   Geological 
Survey  of  In  lia,  471  f 
Grimsoe — 

Bes0g  paa  Grim80 :  T.  Thoroddsen,  568 1 
Grooss,  A.,ZarTheorie  des  Vulkanismns, 

577 
G  round-  water — 
Aenderungen  des  Grundwasserstandes, 
IJeber  die :  J.  Liznar,  576  f 
Grundy,  G.  B.,  Murray's  Handy  Classical 
Maps.    The  Roman  Empire,  3 1 4  §,  346  f 
Gsell,  S.,  Enqudte    Administrative  sur 
lea  Travaux  Hydrauliques  Anciens  en 
Alg^rie,  337 1 
Gnasco,  A.,  Le  paludisme  et  rinitlative 

priv^e  en  Corse,  468  f 
Guatemala — 
Erdbeben    in    Guatemala    vom    April 

1902 :  K.  Sapper,  209  f 
Eruption  of  Santa  Maria  in,  676 
Eruptions  in,  166 

Maps:   Guatemala    from    official    and 
other  sources  (Bureau  of  the  Ameri- 
can Republics),  216  f 
Santa  Maria,  Ueber  den  Ausbruch  des  : 
K.  Sapper,  574  f 
Guiana — 

Arbitrage    fran9U8    en    Guyane,    en 
Tann^e  1742 :  H.  Froidevaux,  339 1 


Guiana — continued. 
British,  Report  for  1901-1902  (Colonial 

Rep.),  476  t 
Dutch,   Coppename-expeditie,  Yerslag 

der :  L.  A.  Bakhuis,  96  f 
Venezuelan:  Bericht  iiber  eine  Reise 

im  venoz  )laniscben  Guyana  :  S.  Pas- 

sarge,  694t»677§ 
Guinea — 

Demarcacidn  de  la  Guinea  espafiola: 

D.  M.  N.  Coso,  207  t 
French  Colonies  of.  Dr.  Barot  on  the 

adaptability  of,  for  Colonization,  674 
French,  Notes  sur  la  Guin^e  fran^aise : 

R    Normand,    207  f;    Carte    de    la 

Gnin^  Fran9aise  :  A.  Mennier,  483  f 
Spanish,  Nuestras  oolonias  en  Guinea : 

F.  Montaldo,  338  f ;  Guinea  espaiiola : 

G.  Sobral,  338  f ;  Demarcacidn  de  la 
Guinea  espanola :  E.  B.  Yi&as,  338  f 

Gunter,  Edward,  Elizabethan  explorer, 
600 

Gtinther,  S.,  Entdeckungsgeschichte  und 
Fortschritte  der  wissenschaftlichen 
Geographic  im  neunzehnten  Jahrhun- 
dert,  213 1;  Glaziale  Denudationsge- 
bilde  im  mittleren  Eisackthale,  567  f 

Gnijaras:  D.  R  Bhandarkar,  689  f 

Giissfeldt,  P.,  Grundzfige  der  Astrono- 
misch-Geographisohen  Ortsbestimmung 
auf  Porschungsreisen  und  die  Entwickel- 
ung  der  hierf&r  massgebenden  Mathe- 
roatisch-Geometrischen  Begriffe,  478  f, 
663  § 

Guyon,  Commandant,  Chemin  de  fer  du 
Dahomey,  205  f 

H. 

Haas,  P.  H.,  Geschichte  des  Christentums 
in  Japan,  91 1 

Habenicht,  H.,  Die  Terraiudarstellung 
im  "  Neuen  Stieler,"  582  t 

Haddon,  A.  C,  Furness*  *  Home  Life  of 
Borneo  Head  Hunters,'  170  §  ;  remarks 
on  **  Explorations  in  Mexico,"  139 

Hahle  river,  Ice  in  the,  L.  Koch's  ob- 
servations on,  678 

Hail- 
Internationale  Experten-Conferenz  fiir 
Wettersohiessen    in    Graz,    Bericht 
iiber  die  479 1 

Hakluyt,  Richard,  Work  of,  592,  593 

Halbfass,  W.,  Beitrage  zur  Eenntnis  der 
Seen  der  Lechtbaler  Alpen,  467  f: 
Ueber  Einsturzbecken  am  Siidrand  des 
Harzes,  88  f 

Hall,  J.,  and  L.  Foxe,  The  Records  re- 
lating to  :  R.Dixon,  loot 

Halliday,  J.,  remarks  on  **  Explorations 
in  Western  China,"  125 

Hamilton,  Mount,  Basutoland,  652 

Hammarstrom,  R.,  JN£gra  iakttagelser 
ofver  vattendelaron  vester  om  Kyrd  alf, 

688 1 
Hammer,    E.,    Beitrage    zur    russisclien 
Milit&rkartographie,  695  f 


722 


INDEX. 


Hamy,  E.  T.,  Une  Oroisi^re  fran^ise  k 
la  Cote  Xord  du  Spitzberg  en  1693. . 
85  §,  98 1 
Hanbury,  D.,  Expedition    in    Northern 

Canada,  189 
Hanging  Valleys  in  the  Alps  and  Hima- 
layas, On  the  Origin  of  some :  E.  J. 
Garwood,  211  f 
Hann,  J.,  Klima  am  oberen  Schari  im 
franzosiscben  Sudan,  '473  f  ;   Zur  Me- 
teorologie  des  Aqnators,  339  f 
Hansen,  A.  M.,  Snegraensen  i  Norge, 

816  §,  469  t 
Hansen,  R.,  Yerandemugen  anf  der  Karte 

von  Jutland,  335 1 
Hanson,  C  K,  Federated  Malay  States 
Railways,  Perak  and  Proyinoe  Welles-  i 
ley,  570  f  ' 

Hardy,  M.,  Humus   as  a  Geographical 
Agency,  479 1 ;  La  y^g^tation  des  pays 
illyriens,  200t 
Hariot,  Thomas,  Elizabethan    explorer, 

599  ;  biography  of:  H.  Stevens,  578  f 
Harkness,    T.    B..  A    Question    of    an 
Exchange  with  Spain  in  the  Mediter- 
ranean, 568 1 
Harriman  Alaska  Expedition,  176  § 
Harrison,  J.  B.,  and  A.  J.  Jukes-Brown, 

The  Geology  of  Barbadoes,  96  f 
Hartert,  E.,  Aub  den  Wanderjahren  eines 

Naturforschers,  579  f,  665  § 
Hartl,  H.,  obituary  of,  565 
Hartz,  K.,   Beretning  om  Skibsexpedi- 
tionen   til  Gr0nlands  Qdtkyst,  478  f; 
Interglaciale  Aflejiin^er  i    Danmark 
og  Nordtyskland,  567  f 
Harz — 
Einsturzbecken  am  Siidrand  des  Har- 
zes  :  W.  Halbfass,  88  f 
Hasselt,  A.   L.  van,  Nieuwe  onderzoek- 
ingstochten  van  P.  en  F.  Sarastin  op 
Celebes,  690  f 
Hassert,  K.,  Die  Polarforschung,  211  f 
Hauthal,  B.,  Nieve  pcnitente,  212  f 
HuutteccBur,  H.,  L'lle  de  Thasos,  569  t 
Hawaii — 

Meteorology  in,  210  f 
Hawkins,  Sir  John,  Elizabethan  explorer, 

591 
Hav,  D.   T.,  Mineral  Besources  of  the 

United  States.  95 1 
Haycock,  E.,  The  Geological  History  of 
the  Gaspereau  Valley,  Nova    Scotia, 

475 1 
Hayr^n,  E..  Kumo  elfs  delta,  688  t 
Head,  A.  P.,  The  South   Russian  Iron 

Industry,  469  f 
Heath  or  Heather  Moors  of  Scotland,  382 
Hebrides — 

Local  Magnetic  Focus  in  :  Sir  W.  J.  L. 
Wharton,  202  f 

Outer  Isles,  The :  A.  Goodrich-Freer, 
63  §,  90  t 
Hedin,  S.,  Mon  dernier  voyage  en  Asie 

centralo,  470 1 1    Scientific   Results  of 

Expedition  in  Central  Asia,  553 ;  Three 

Years'   Exploration   in    Central   Asia, 


221  *,  569 1 ;  Victoria  Medal   awarded 
to,  74;    Reception   at    conference   do, 

689 1 
Hegyfoky,  J.,  Die  Vertheilung  dea  Nie- 

derschlages  nach  Tageazeiten,  576  f 
Heilprin,  A.,  Mont  Pel^   in   its  Might, 

97 1 ;  Mont  Pelee  and  the  Tragedy  of 

Martinique,  477 1,  542  § 
Helfrich,  O.  L.,  Nota  omtrent  het  stroom- 

gebied  der  Boelian,  Djeba,  en   Djangga. 

690 1 
Hellmann,  G.,  Regenkarte  der    Prorinz- 
en    Schleswig-Holstein    nnd   Hanover, 
200 1 ;   Regenkarte  der  Province  West- 
falen  sowie  von   Waldeck,   etc.,  344 1, 

468 1 
Helm,  E.,  The  Cultivation  of  Cotton  in 

West  Africa,  475 1 
Hemsley,   W.  B.,   on  the    Flora   of  the 

Crozots,  198 
Henkel,  L.,  Karsterscheinnngen  im  thii- 

ringischen  Muschelkalk,  88  t 
Henry,  A.,  and  D.  Thompson,  New  Light 
on  the  Early  History  of  the   Greater 
North-West,  edited  by  K.  Conea,  208  f 
Henry,  Commandant,  Dans  lee  Marais  du 

Haut  NU,  207 1 
Hepburn,  D.,  photographs  of  the  Far5e 

Islands,  219 1 
Hepburn,  M.  L.,  Some  Reasons  why  the 
Science  of  Altitude-illness   is   still  in 
its  Infancy.  101  f 
Herbertson,  F.  D.  and  A.  J.,  Descriptive 
Geog^phies   from    Original    Sooroes: 
Europe,    687  t;    Asia,   689  f  ;     Africa, 
691 ;  Central  and  South  America,  694 1 
Herbertson,  A.  J.,  letter  from,    on   the 
Geographical  Training  of  Army  Officers 
in  the  Universities,  465 ;  On  the  One- 
inch  Ordnance  Survey  Map,  90  f 
Herfurtb,    A.,    Die     Zwisohenseenhcx^b- 

lander,  207 1 
Heriot,  Thomas,  A.,  A  Brief  and    Tme 
Report  of  the  new-found  land  of  Vir- 
ginia, edited  by  H.  Stevens,  574  f 
Herring,  F.   E.,  Among   the    People   of 

British  Columbia,  338 1 
Herrmann,  C.   F.   von.  Forecasting    for 

Rivers  of  Small  Drainage  Area,  9';*  f 
Hertz,  H.  F.,  A  Practical  Handbook  of 
the   Eachin  or    Chingpau   Langnage, 
471 1 
Herzegovina — 

Popovo  polje  in  der  Hercegoyina :    F. 

Katzer,  669  §,  687  f 

Hess,    H,    Die    Eisbedeckung     in     der 

Oetztaler  Alpen,  696 1 ;  Der  ScbnttinliaU 

von  Innenmoranen,  695  t 

Hettner,  A.,  Die  Deutschen  in  Sud-Chile, 

574 1 
Hickman,  W.  A.,  The  Canadian  West  and 

North-West,  475 1 
Hilber,  V.,  Geologischer  Reisen  in  Nord- 

greichenland  und  Makcdonien,  88  f 
Hildcbrand:48on,  Prof.,  on  the  Circulation 
of   the  Atmosphere    in    the   Tropical 
and  Equatorial  Regions,  298  "* 


INDEX. 


723 


Hill,  E.,  The  Permanence  of  River  Valleys, 

577 1 
Hill,  R.   T.,  The    Beaumont    Oil-Field, 
209 1 ;  Geography  and  Geology  of  the 
Black  and  Grand  Prairies,  Texas,  574  f 
Himalayas — 

Ciimbiog  on  tlie  Himalaya  and  olher 

Mountain  Ranges :  J.  N.  Collie,  445  f 

Hi^liest  Mountain  in  the  World,  The  : 

D.  W.  Freshfield,  294  » 
Kashmir    Himalayas,    explorations    in 
tbp,  by  A.  Neve  and  G.  E.  Barton, 
671 
Sport  and  Politics  under  an  Eastern 
Sky  :  Earl  of  Ronaldshay,  65  § 
Himly,  K.,  Sven  Hedins  Ausgrabungen 

am  alten  Lop-nur,  470  f 
Hindustani  Grammar,  Self-taught :  0.  A. 

Thimm,480t 
Hints  for  Travellers  in  the  Xoar  East, 

Practical :  E.  A.  Keynolds-Ball,  480  f 
Hinxman,  L.  W.,  and  J.  S.  G.  Wilson, 
The  Geology  of  Lower  Strathspey,  201  f 
Hissar  Mountains — 
Results  of  Three  Summer  Journeys  in 
Central  Asia.    Part  I.  The    Hissar 
Expedition :  Y.  J.  Lipaki,  64  § 
Hitchcock,  F.  H.,  Sources  of  the  Agri- 
cultural Imports  of  the  United  States, 

476 1 
Hobbs,  W.  H.,  An  Instance  of  the  Action 

of  the  Ice-Sheet  upon  Slender  Projecting 

Rock  Masses,  341  f 
Hobley,    G.    W.,    Eastern    Uganda,    an 

Ethnological  Survey,  208 1,  320  § 
Hoohreutiner,    B.    P.  G.,  Sur    un   type 

special  de  dunes  de  la  bordure  saha- 

rienne,  556  §,  692  f 
Hodgson,  Sir  A.,  obituanr  of,  194 
Uoeberl,  F.  X.,  Johann  Jacob  Scheucbzer, 

der    BegrQnder   der   physischen  Geo- 
graphic des  Hochgebirges,  100  f 
Hoffmann,  B.,  Neue  Norwegische  Bahnen 

nnd  ihre  Bedentang,  469  f 
Hogbom,  A.  G.,  Om  norra  Sverige  sasom 

jordbruksland,  75  §,  469  f 
Holdicb,  Sir  T.,  remarks  on  "  Explora- 
tions in  Western  China,"  121 
Holland— 

Nomina  Geographica  Neerlandioa  nit 
een  geographisch  oogpunt  beschouwd : 
A.  A.  Beekman,  88 1 

Studien  over  nederzettingen  in  Neder- 
land :  H.  Blink,  75  §,  89  f 

Temperatuur    van    de    onderaardsche 

gangen    in  den    St.  Pietersberg  en 

andere  mergelgroeven  bij  Maastricht : 

F.  de  Bruijn,  468  f 

Holland,  T.  H.,  Mica  Deposits  of  India, 

570 1 ;  On  the  Constitution,  Origin,  and 

Dehydration  of  Laterite,  479  f 
Hollittter,  G.  B.,  Irrigation  Methods,  342  f ; 

The  Size  of  Alaska,  208  f 
Hoist,  N.  O.,  Bidrag  till  E'&nnedomen 

om  Ostersjons  och    Bottniska  Yikens 

post-glaciala  geologi,  89  f 
Hooker,  Sir  W.  J.,  A  Sketch  of  the  Life 


and  Labours   of:    Sir   J.  D.   Hooker, 

578 1 
Hosmer,  J.  E.,  History  of  the  Expedition 

of  Captains  Lewis  and  Clark,  573  f 
Hovey,  E.  O.,  Martinique  and  St.  Vincent : 

a  preliminary  report  upon  the  Eruptions 

of    1902..97t;    Observations    on    the 

Eruptions  of  La  Soufriere,  St.  Vincent, 

and  Mount  Pele'e,  Martinique.  210 1; 

The    Eruptions    of   La    Soufri^re,  St. 

Vincent,  in  May,  1902 ..  477  f 
Howse  peak,  Canadian  Rockies,  493 
Huber,  E.,  L'ltin^raire  du  pterin  Kl  Ye 

dans  rinde.  471  f 
HQbler,  J.  M.,  Bayerisch  Scliwaben  und 

Neuburg,  und    seine    Nachborgebiete, 

468 1 
Huelsen,    C,    Romo)    veteris    tabula    in 

usum  scholarum  descripta,  103  f 
Hues,  Robert,  Elizabethan  geographers, 

598 
Hughes,  C,  Shakespeare's  Europe,  567  t 
Huguenot,  Pbre,  Les  puits  au  Sahara,  03 1 
Hugues,  L.,  Cronologia  delle  Scoperto  n 

delle    Esplorazioni    Geogiafiche,  73  §, 

101  t 
Huichol  tribe,  Mexico,  136 
Huisman,  M.,  La  Belgique  Gommerciale 

sous  TEmpereur  Charles  VI.  la  Com- 

pagnie  d*Ostende,  467  f 
Hull,  E.,  Physical  History  of  the  Nor- 
wegian .Fjords,  89 1;    Notes  oa  Prof. 

Libbey's  Account  of  the  Jordan  Valley 

and  Petra,  472  f 
Hume :  tee  Barron 
Humus  as  a  Geographical  Agency:  M. 

Hardy,  479  f 
Hunt,  W.  C,    Twelfth    Census    of   the 

United  States,  Population,  Part  If.,  9( f 
Hunter,  Captain,  Surveys  in  China,  552 
Hunter,  R  ,  The  Inclosure  of  Stonehenge, 

90 1 
Huntington,    E.,  Award    to,  448;    The 

Valley  of  the  Upper  Euphrates  and 

its  People,  570  f 
Hurd,  A.  S.,  The  Foreign  Invasion  of 

Canada,  338  f 
Hyatt,  S.,  on  the  Sabi  River  as  a  Water- 
way, 321 
Hydrography    of   the    Faeroe  •  Shetland 

Channel :  H.  N.  Dickson,  418  * 
Hydrology — 

Meer-  und  Binnengew&sser  in  Wechsel- 

wirkung:  F.  J.  Fischer,  576  f 

I. 
Ice — 
Action  of  the   Ice-sheet  upon  Slender 
Projecting  Rock  Masses,  An  Instance 
of  the:  W.  H.  Hobbs,  aHf 
Drift  Ice  as  an  Eroding  and  Transport- 
ing Agent :  W.  H.  Prest,  576  f 
in  Rivers,  L.  Koch^s  observation  on,  678 
Iceland — 
Across  Iceland  :  W.  Bisiker,  89  f,  304  § 
Iceland:  its  History  and  Inhabitants: 
J.  Stefansson,  89  f 


724 


INDEX. 


Iceland — corUinued. 

Island-Fahrt :  H.  Pador,  568  f 

Meddelelser  om  OeneraUtabens  Eks- 
pedition  til  Island  i  Sommeren  1900 : 
kaptaJQ  Lund-Larsaen,  568  f 

Spren^daandar  ok  Egnene  mellem  Hofs- 
og  Vatnajoknll :  D.  Bruan,  568  f 
Idaho — 

Geology  and  Water  Resouroes  of  the 
Snake  Biver  Plains  of :  I.  0.  Russell, 
693 1 
Idiaquez,  E.,  Mapa  de  la  frontera  con  el 

Paragaay,  217  f 
Idonx,  M.,  Notes  zur  le  Nefzaona  (Tnnisie 

m^ridionale),  572  f 
Ignatoff,    P.  G.,    Exploration    of   Lake 

Teletskoi  in  the  Altai  in  the  summer 

of  1901..  204 1 
lUustrationa — 

Wall  Illustrations  for  Anthropological 
Instruction :  R.  Martin,  346  f 
Imhart  de  la  Tour,  J.,  Autour  de  TArabie, 

470  t 
Imbert,  E.,  ImpreBsions  de  voyage,  an  pays 

de  I'Androy  ou  brousse  ^pineuse,  474  f 
Immanuel,  Hauptmann,  Afghanistan,  569  f 
India — 

Baltbasar  Springer's  Indienfahrt,  1505- 
6  :  F.  Schulze,  315  § 

Cartografia  antica  dell'  India:  F.  L. 
Pull^,  203 1 

Gensns  of  India,  1901,  Beports,  etc, 
203 1;  Census  of  India,  Bajputana : 
A.  D.  Banner  man,  471  f ;  ditto, 
Burma :  C.  C.  Lewis,  471 1 

Cities  of  India :  G.  W.  Forrest,  471  f, 
660  § 

Durch  Indien  ins  verschloesene  Land 
Nepal :  K.  Boeck,  203  f 

Earth  Temperature  Obserrations  re- 
corded in  Upper  India:  W.  L. 
Dallas,  203  f 

Empire  anglais  des  Indes,  Etude 
historique  et  politique  :  Commandant 
Malleterre,  471  f 

Forests  of  India  and  their  Manage- 
ment :  J.  S.  Gamble,  471 1 

Forests  of  Upper  India  and  their 
Inhabitants:  T.  W.  Webber,  172 §, 
203 1 

Geological  Survey,  General  Report  of 
the  Work  of  tlie :   C.  L.  Griesbach, 

471 1 
Gleanings  from  the  Indian  Census :  J. 

A.  Baines,  689  f 
India  and  its  Problems:   W.  S.  Lilly, 

570 1 
Itin^raire  du  pterin  Ki  Te  dans  I'Inde : 

E.  Huber,  471  f 
Maps :  Government  Surveys,  103  f,  581  f 
Mediaeval   India  under   Mohammedan 

Rule :  S.  Lane-Poole,  689  f 
r.Tica  Deposits  of:  T.  H.  Holland,  570  f 
Naturalist  in  Indian  Seas :  A.  Alcock, 

203 1 
Six  Weeks'  Trip    through   India:    J. 

Ferguson,  570  f 


India — eotUinued. 

Tlieeindustrie  Indiens  nnd  Ceylons :  A 
Kiefer,  203  f 

Tide  Tables  for  Indian  Ports  :  E.  J. 
Connor  and  E.  Roberts,  203  f 

Trigonometrical  Survey  of  India, 
Synopsis  of  the  Results  of  the  Opera- 
tions of  the  Great,  471  f,  689  f 

Western  Glacis  of  India  :  F.  O.  Wyatt, 

91  t 
Indian  Ocean — 

Weltgeschichte . . .  Der  Indische  Ozean : 

M.  von  Brandt  and  others,  100 1 
Indian  Seas,  A  Naturalist  in :  A.  Aloock, 

179  § 
Indian  Summer :  W.  M.  Wilson,  475  t 
Indiana  Anticline,  The  Misnamed  :  G.  B. 

Richardson,  573  f 
Indo-China — 
Maps:  Carte  de  rindo-Chine  (Service 

Q4o.  de  rindo-Chine),  104  f ;  Environs 

de  Saigon,  104  f 
Mission  Pavie  Indo-Chine,  V.  Voyages 

dans  le  Haut  Laos  et  snr  lea  fronti^res 

de  Chine  et  de  Birmanie :  P.  Lef^vre- 

PontaHs,  470  f 
GSuvre  de  M.  Puvie  en  Indo-Chine  :  D. 

Aitoff,  569 1 
Traite  franco-siamois :  R.  de  Caiz,  20 1  f : 

ditto :  G.  Demanche,  205  f 
Innes,  W ,  Voyage  an  Nil  Blanc,  ponr  des 

zeoherohes  zoologiques,  206  f 
Innsbruck,    Eine    erdgesohichtliche    Be- 

trachtung :  J.  Jaeger,  687  f 
Ireland,  A.,  on  the  Government  of  Tropical 

Colonies,  561 
Ireland — 
Agriculture  and  Technical  Instraotion 

for,  Department  of,  90  f 
Geographical    Distribution    of    Plant- 
Groups  in  :  R  L.  Praeger,  50  • 
Geological  Structure  of :  G.  A.  Cole,  90  f 
Gleanings     in     Irish     Topographical 

Botany :  R.  L.  Praeger,  470  f 
Industrial    and   Agricultural :    W.    P. 

Coyne,  534  § 
Types    of   Distribution    in    the    Irish 

Flora :  R.  L.  Praeger,  470  f 
Waste    of    the    Coast    of    Ireland     a 

Factor    in    Irish    History :      J.     p 

O'Reilly,  470  f 
Irrigation  Methods :  G.  B.  Hollister,  342  f 
Isaachsen,    G.,    award    to,    448 ;    Kurze 
Uebersicht     iiber    die    Arbeiten     der 
zweiten  norwegischen  Polarfahrt,  478  f  ; 
Uebersiclitsskizze    der    von   der    Nor- 
wegischen Fmm-Expedition  1898-1902 
erforschten   Gebieten,  217  f;    En   kort 
Oversigt  over  den  anden  norske  Polar- 
faerds  geografiske  Arbejde,  695  f 
Italy— 
Contributi  geologici  e  geografici  forniti 

dalla  Dirczione  dei  Lavori  dell  Society 

Italiana  per  le  Strade  Ferrate  Merio- 

dionali :  L.  P.  Magistris,  200  f 
Handbook  for  Travellers  :  K.  Baedeker, 

89 1,  468 1,  688  f 


INDRX. 


726 


Italy—  continued. 
Inoremento  del  delta  della  Toce  nelF 

epooa  Btorica  :  C.  Errera,  200 1 
Italisohe  Landeskunde :  H.  Nissen,  468  f 
Modenese,  Intomo  ad  aloane  salse  del  f 

A.  LoreDzi,  468  t 
Moderne  Italien,  Das :  P.  Orai,  200  f 
Penisola  Italiana,  La  :  T.  Fischer,  200  f 
Reafforestation  in,  551 
Southern,  Elmigration  from,  184 
Ivory  Coast — 
C6te  d'lvoire :  aspect  g^n^ral,  flore  et 

faune :  R.  Yillamur,  571 1 
Notre  Golonie  de  la  Cote  d'lvoire:  B. 

Yillamnr  et  L.  Richaud,  692  f 
Situation  ^oonomique  de  la  Goted'Ivoire : 

J.  Xior,  692  f 
Zone  foresti^re  de  la  haute  Cote  d'lToirc 

occidentale,  692  f 

J. 

Jack,   R.  Lockhart,  Two    Trips  to   the 

North  of  Oheng-tu,  282  ♦ 
Jack,  R.   Logan,  remarks  on  "  Explora- 
tions in  Western  China,"  123 
Ja4ikai,  H.M.S.,  Hydrographloal  Work  in 

the  Foeroe-Shetland  Channel,  522 
Jade :  S.  E.  Easter,  577  f 
Jaderholm,  E.,  Beitrage  zur  Kenntnis  der 

Laubmoosflora  Noyaja  Semljas,  688  f 
Jaeger,  J.,  Innsbruck,  Eine  erdgesohicht- 

liche  Betrachtung,  687  f 
Jamaica — 

Bibliographia  Jamaicensis :  F.  Cundall, 
209 1 

Report  for  1901-2  (Colonial  Rep.),  339  f 
Jan  Mayen — 

Excursion  k  Jan-May  en :  J.  B.  Charcot, 
340 1 
Jannina,  Lake :  tee  Yannina 
Janssens,  E.,  Compte-rendu  de  I'Exposition 

cartographique  .  .  .  d'Anvers,  696  f 
Jansson,  M.,  et  J.  Westman,  Quelques 

recherches  sur  la  couverture  de  neige, 

560§,  576t 
Japan — 

Cathay  and  Cipango  Forty  Tears  ago, 
On  the  Coasts  of:  W.  Blakeney,  202  f, 
442  § 

Earthquakes  in,  8, 19 

Geschichte  des  Christentums  in  Japan : 
P.  H.  Haas,  91 1 

Inland  Sea  of,  N.  Yamasaki  on  the 
geological  history  of,  453 

Jupon  politique,  ^nomique  et  social : 
H.  Dumolard,  305  §,  471  f 

Maps :  Tiefenkarte  des  japanischen 
Binnenmeeres  Setouchi:  N.  Yama- 
saki, 215 1 

Morphologische  Betrachtung  des  japan- 
ischen Binnenmeers  Setouchi :  N. 
Yamasaki,  471  f 

Sea-girt  Yezo,  Glimpses  at  Missionary 
Work  in  North  Japan :  J.  Batchelor, 
204 1 

Tabak,  sein  Ban  nnd    seine  Weitere 


Japan — continued. 

Behandlung  in  Japan :  M.  Lehmann, 
472  t 
Torishima,  Volcanic  Eruption  of,  436 
Yulkanischer  Ausbruch  auf  Torishima  : 
M.  Eutsohera,  690t 

Java — 
Earthquakes  in,  8 

Jeans,  J.  H.,  The  Vibrations  and  Stability 
of  a  Gravitating  Planet,  191  § 

Jefferson,  M.  8.  W.,  Flood  Studies  on 
Mataeld  River,  388  f ;  The  Influence 
of  Ponds  and  Rivers  on  Atmospherical 
Temperature,  212  t  -  Lfmiting  Width 
of  Meander  Belts,  99  f,  192  §;  Winter 
Aridity  Indoors,  341  f 

Johnston,  Sir  H.,  Major  D.  Radcliffe*s 
Map  of  the  Nile  Province  of  the 
Uganda  Protectorate,  162*;  Tho 
Native  Labour  Question  in  South 
Africa,  207 1 ;  remarks  on  "  Coloniza- 
tion and  Irrigation  in  East  Africa 
Protectorate,*'  372 

Jones,  J.  F.,  The  British  South  Africa 
Company,  Report  upon  the  Present 
Condition  of  Rhodesia,  456  §,  692  f 

Jordan  Valley — 
Notes  on  Prof.  Libbey*s  Account  of  the 
Jordan  Valley  and  Petra :  Prof  Hull, 

472 1 
Jourdran,    Dr.,    Miraion    m^dicale    dans 

le  Nord-Ouest  de  Madagascar,  207  f 
Juan  Fernandez,  die  Robinson-Insel :  P. 

Andresen,  339  f 
Juba  river,  East  Africa  Protectorate,  362 
Judd,  Prof.,  remarks  on  **  Recent  Volcanic 

Eruptions  in  the  West  Indies,*'  281 
Jutland — 

Veranderungen    auf    der    Earte    von 
jatland  :  R.  Hansen,  335  f 


E. 


Eaohin  or  Chingpau  Language,  Practical 
Handbook  of  the  :  H.  F.  Hertz,  471 1 

E'ahler,  A.,  Die  Gewinnung  von  Fein- 
gummi  und  Eautschuk  in    Brasilien, 

694 1 
Eaiser  Wilhelm  canal,  traffic  of  the,  188 
Eam,  N.  M.,  Catalog  von  Stemen,  211  f 
Eamahua  and  Boinzero  ridge.  East  Central 

Africa,  196 
Eamerun — 

Berioht  des  Frhm.  v.  Stein  iiber  die 
Bertua-Expedition,  474  f 

Erkundung  desmittleren  Eampoflusses, 
Bericht  iiber  eine:   Lieut.  Foerster, 

93 1 
Expedition  nach  dem  Tsadsee,  Oborst 

Pavel  iiber  seine,  474  t 
Gebietes  am  nnteren  Eampo,  Bemcrk- 

UDgen  zu  der  Earte  des :  M.  Moisel, 

93 1 
Ortsnamen    in  '  Eamerun,  Ueber :    E. 

Dinkelacker,  474  f 
Railways  in  the,  457 


726 


INDKX. 


Kampo :  $ee  Kamernn 

Kanbioho  and  Kanjayu  hills,  Kast  Central 

Africa,  196 
Kara  strait,  ice  conditions  in  the,  191 
Kara-koshun,  level  of,  245,  246 
Karren,  Origin  of,  E.-A.  Martel  on,  328  §, 

311 1 
Earstedt,  A.    O.,  Ein    Streifzag    duroh 

Sayolaks  und  Karelian,  688  f 
Karsten,  G.,  nod  H.  Sohenok,  Yegeta- 

tionsbilder,  586  f 
Kasakalawe,  Tanganyika  platean,  28 
Kaabgar,  earthquake  at,  166 
Kashmir     Himalayas,    Explorations    in 

the,  by  A.  Neve  and  O.  E.  Barton, 

671 
Katanga— 

Region  mini^re  du  Katanga,  337 1 
Katzer,  F.,  Das  Popovo  polje  in  der  Heroe- 

govina,  669  §,  687  f 
Kan,    Some    Characteristics  of:    J.    S. 

Emerson,  840  f 
Kawimbi,  Tanganyika  platean,  28 
Keane,    A.    H.,    Lnmnoltz'     '  Unknown 

Mexico,*  543  § 
Kellen,  T.,  Duroh  die  W'alder  der  Ar- 

dennen, 467 1 
Keller,  H.,  Weser  und  Ems,  ihre  Strom- 

^ebiete  nnd  ihre  wichtigaten  Neben- 

flnsse.  169  § 
Kelly,  B.  T.,  Egypt  painted  and  described 

by,  175  § 
Keltie,  J.  Scott,  and  I.  P.  Benwick,  The 

Statesman's  Tear-Book,  579  f 
Kennard,  A.  S.,  and  S.  H.  Warren,  The 

Blown  Sands  and  Associated  Deposits 

of  Towan  Head,  near  Newqnay,  Com- 

wali,  469 1 
Kent  peninsula,  North  Cauada,  189 
Kenya  and  Kitui  Districts,  Captain  Dick- 
son's map  of   the,   letter  from  H.  J. 

Mackinder  on,  195 
Keppler,  Johann,  der    Gesetzgeber    der 

neueren  Astronomic  :  A.  Miiller,  578  f 
Kerg^elen,    German     Station    on,    678 ; 

Voyage  of  the  Gauss  from  Cape  Town 

to,  39 
Keyes,  C.  R.,  Cartographic  Representation 

of  Geological  Formations,  479  f ;  Geo- 
logical    Structure   of    New    Mexican 

Bc»l8on  Plains,  693 1 
Khorossan  and  Sistan,  Trade  of  (Foreign 

Office  Rep.).  472  t 
Kiau-chou — 

Dt^veloppement    de    Kiao-Tch^u  :    J. 
Servigny,  91  f 

Entwickiung    des    Kiautschougebiets : 
Macrcker,  202 1 
Kiefer,  A.,DieTheeindustrie  Indiens  und 

Ceylons,  203  f 
Kiepert,  R.,  Formn  Orbis  Antiqui,  217  f; 

Karte  yon  Kleinasien,  215  f 
Kiknyu,    Elastern     Borderlands    of :    B. 

Dickson,  36  * ;  Kikuyu   district,  East 

African  Protectorate,  374 
Kilian,  W.,  Rapport  sur    los  variations 

des  glaciers  fran9ais,  200  f,  560  § 


King,  C,  Mountaineering  in   the   Sierra 

Nevada,  693  f 
Kirghiz  Steppes  in  the   Semlnalatanisk 

li^gion.  Observations  in   the:  N.  Tik- 
•  honovich,  77^,  204t 
Kirsopp,  J.,  The  Coal   Fields   of    Cook 

Inlet,  Alaska,  572  f 
Kiss,  J.,  Sejour  de    quelqnes    semaines 

dans  les  Toundras  de  Siberie,  337 1 
Kisumn  province,   Nandi    plateau,   373: 

Kisumu,  Victoria  Nyanza,  level  gauge 

at,  358 
Kita,  Autour  de :  G.  Tellier,  207  f 
Kitson,  A.  E.,  On    the    Ocoarrenoc    of 

Glacial  Beds  at  Wynyard,  Dear  Tabic 

Cape,  Tasmania,  97 1 
Kivu,  Lake — 

Bassin  dn  lac  Kivu  :  H.  Maitre,  205  f 
Klein,  C,  Ueber  die  am  7  Mai  1902  yarn 

Vulcan  Soufri^re  auf  St.  Vincent  ans- 

geworfene  vulcanische  Asche,  575  i 
Kleidt,    Herr   v..    Die   wirtschafUichen 

Verh&ltnisse  der  Mandsohorei,  569 1 
Kloss,  J.  B.,  In  the  Andamans  and  Nioo- 

bar8,537§,570t 
Knapp,  C,  M.   Bore],  et  V.    Attinger, 

Geographisohes  Lexikon  der  Schweiz, 

469t 
Koch,  J.  P.,  Bemaerkninger   vedrflrende 

de  paa  Skibsexpeditionen  til  Gr^nlands 

Pstkyst,  478  f 
Koch,  L.,  observations  on  Ice  in  Rivers,  678 
Koffmahn,    O.,    Eine    nene    Karte    von 

Grossbritannien    und     Irland,    469  f; 

Criticisms   on    the    Ordnance    Survey 

Maps,  448 
Kollbaoh,  K.,  Bilder  ans  dem  Thfirini^r- 

wald,  88 1;  Ein  Ausflug  in  die  Hohe 

Rhon,  468  f 
KoUman,  J.,  Die  Pygmaen  und  ihre  sys- 

t^matische  Stellung  innerhalb  des  Men- 

schengeschlechtes,  695  f 
Koning,  D.  A.  P.,  Eenige  gegevensom- 

trent  bind  en  volk  der  Oord-Oostknst 

van  Ned.-Nieuw-Guinea,  477  f 
Kootenay  plain,  Canadian  Rockies,  495 
Korea — 

Cor^e,  La :  M.  De  Lapeyri^re,  472 1 

Ein  Besuch  am  Hofe  von  Korea  :  F. 
Magnus,  91 1 

Minerals  and  Mining  in,  77 
Kostromsk  District,  On  some  Lakes    in 

the:  A.  Grachef,  76§,  201t 
Krafil,  A.  von.   Notes    on    the   **  Exotic 

Blocks"  of  Malla  Jobar  in  the  Bhct 

Mahals  of  Kumaon,  570  f 
Krahmer,  General,  Naohrichten  von  der 

Expedition   von  P.  K.  Koslows,  92  f  : 

RuBsland  in  Ost-Asien,  569  f  ;  Russland 

in  Asicn,  691  f 
Kramer,  A.,  Die  Samoa-Inseln,  340  f 
Kranse,  E.  H.  L.,  Kann  Skandinavien  das 

Stammland  der  Blonden  und  der  Inde- 

germanen  seiu  ?  567 1 
Kropotkin,  Prince,  remarks  on  '*  Three 

Years'  Exploration  in  Central    Asia," 

258  ;  obituary  of  Dr.  Radde,  563 


INDEX.  > 


727 


Kriiger :  tee  Borpch' 

Kriimmel,  O,  Eine  EinfiihruDg  in   die 

Allgomeine  Meeresknnde,  212  f 
Kniuse,  0.,  ADgmagsalikerne,  695  f ;  ex- 

peditioD  to  East  Greenland,  325 
Kumaon — 

*'  Exotic  Blooks  **  of  Malla  Johar  in  the 
Bhot  Mahals  of  Knmaon,  Notes  on 
the :  A.  von  Kraflft,  570  f       * 
Kumasi  river.  New  Guinea,  558 
Kum-daria,  Central  Asia,  228,  229 
Kum-koll,  Central  Asia,  239 
Kurkur  Oasis  and  Jebel  Garra,  survey  of, 

by  J.  Ball,  185 
Kurze,  G.,  Die    Samoaner  in  der   heid- 

nischen  Zeit,  477 1 
Kutschera,  M.,Vulkani»cher  Ansbmch  anf 

Torishima,43G§,  G90t 
Kwangsi — 

Notice  snr  lo  Konang-Si :  F.  Francois, 
9lt 


L. 


Labbe,  p.,  La  prise  et  la  de'h&nle  des 
rivieres  de  Sib^rie  en  1 901.. 570 1;  La 
region  du  fleuve  Amour,  204 1,  472  f : 
La  Transbaikalio  et  la  colonisation 
russe,  91 1 ;  Une  Bagne  Russe,  L'lle 
de  Sakhaline,  91  f 

Laccadives — 
Fauna  and  Geographv  of  the  Maldive 
and  Lacoadive  Archipelagoes:  J.  S. 
Gardiner,  689  f 

Lncroiz,  A.,  Nouvelles  observations  sar 
les  Eruptions  volcaniqnes  de  la  Mar- 
tinique, 5751;  Sur  r^tat  actuel  du 
volcan  de  la  Montague  PeMe,  339  f ; 
M.  BoUet  de  l*Isle  et  M.  Qiraud,  Sur 
Te'ruption  de  la  Martinique,  97  f 

Laffay,  Dr.,  Le  bassin  lacustre  d*Alaotra 
k  Madagascar,  207  f 

Labaohe,  Dr.,  Hydrographie  Saharienne, 

572  t 
Lahovari,  G.   I.,  C.  I.  Br&tianu,  G.  G. 

Tocilescu,  Marele  Di9tionar  Gengrafic 

al  Bomlniei,  200  f 
Lajonqui^re,E.  L.  de,  Inventaire  desoriptif 

des  Monuments  du  Cambodge,  470  f 
Lakes — 

Aufgabe  geographischer  Forschung  an 
Seen  :  W.  Ule,  576  f 

English  Lakes  :  F.  G.  Brabant,  62  § 
Lakbon-Lampang,  Siam,  553 
Lancashire — 

Adventitious  Vegetation  of  the  Sand- 
hills of  St.  Anne*8-on-the-Sea,  North 
Lancashire :  C.  Bailey,  201  f,  549  § 
Land  of  the  Dona,   The  :    L.  Williams, 

63  § 
Landes — 

Courant  et  de  littoral  des  Landes,  Sur 
le:  L.  A.  Fabre,  33Gt 
Landor,  A.  H.  S.,  Across  Coveted  Lands, 

204  t,  306  § 
Lane-Poole,  S.,  An    Arabic   Inscription 


from  Rhodesia,  572  f  ;  Mediieval  India 

under  Mohammedan  Rule,  689  f 
Langenbeck,  Dr.,  Ziol  und  Methode  des 

geographischen  Unterriohts,  696  f 
Langhans,  P.,  Deutsche  Erde,  480  f 
Laos — 

Tran-Ninh,  Quelques  notes  sur  la  pro- 
vince du  :  H.  Audoiiin,  470 1 
liapiaz :  sae  Karren 
Lapland — 

An  pays  des  Lapons :  L.  de  Launay, 

201 1 
Laponie    su^oise   d*apr^    les   r^centes 

explorations  de  MM.  Svenonius  et  Ham- 

berg:  C.  Rabot,  689t 
Lapparent,  A.  de,  Abr^g^  de  Geologie, 

576 1 :  La  gen^se  du  continent  asiatique 

d*apr^  E.  Suess,  336  f 
Larpenteur,  C,  Personal    Narrative  of, 

edited  by  E.  Cones,  573 1 
liRterite,  On  tlie  Constitution,  Origin,  and 

Dehydration  of:  T.  H.  Holland,  479  t 
La  Touche,  T.  D.,  Geology  of  Western 

Rajputana,  570  f 
Lau-lan,  Central  Asia,  Ancient  Kingdom 

of.  Notices  from  Chinese  Sources   on 

the:  G.  Macartney,  260*;   Ruins  in, 

242,  243 
Launay,  A.,  Notes  sur  I'^vang^isation  du 

Thibet  avant  le  XIX"  Si^le,  337  f 
Launay,  L.  de.    An    pays  des  Lapons, 

201 1;    Les   Richesses    Min^rales  de 

r Afrique,  473  f,  660  § 
Laussedat,  Colonel,  De  I'emploi  du  stereo- 
scope en  Topogpraphie  et  en  Astronomie, 

341 1 
Lavisse,  E.,  Histoiro   de  France  depuis 

les  Origines   jusqu*k   la    Revolution, 

687 1 
liC  Blond,  Mrs.  A.,  True  Tales  of  Mountain 

Adventure    for    Non-climbers,    Young 

and  Old,  480  f 
Le  Breton,  — ,  La  question  de  Terre- 

Neuve,  693  f 
Le   Clech,  L.,  Des  saisons   an  Soudan 

fran9aiB,  691 1 
Lecointe,  G.,  La   Terre  Alexandre   r% 

211 1 
Le  Cointe,  P.,  Le  Bas  Amnzone,  694  f 
Lee,  W.  T.,  Canyons  of  South- Eastern 

Colorado,  338  f 
Leeds  and  Halifax  District,  Vegetation  of 

the,  379 
Leeward  Islands — 

Census  of,  189 

Report    for    1901-2    (Colonial    Rep.), 
339 1 
Leffevre,  A.,  Germains  et  Slaves :  origines 

et  oroyances,  577 1 
Leffevre-Pon talis.  P.,  Mission  Pavie  Indo- 

Chine,  V.  Voyages  dans  le  Haut  Laos 

et  sur  les  frontieres  de  Chine  et  de 

Birmanie,  470  f 
Legras,  J.,  Le  Transmantchourien,  690  f 
Lehmann.  M.,  Der  Tabak,  sein  Ban  und 
seine  Weitere  Behandlung  in  Japan, 
472  t 


728 


INDEX. 


Lehmann-NitBohe,  B.,  La  pretendida 
existenoia  actual  del  Grypotherium, 
209 1 

Lemoine,  P.,  Snr  la  g^logie  de  la  Mon- 
tagne  des  Fran^ais  rMadagaaoarV  692  f 

Lenfant,  E.,  Mission  da,  oommandant  la 
flottille  du  bas  Niger,  474  f ;  La  naviga- 
biliM  da  Niger,  93t;  Le  Niger,  voie 
ouverte  a  notre  empire  Afrioain,  692  f  ; 
lia  Davigation  du  Moyen  Niger  et 
ravenir  du  Soudan  franoais,  692  f 

L^n,  P.,  Le  port  de  Strasbourg,  688  f 

Leonhard,  Dr.,  explorations  in  Asia 
Minor,  670 

Le  Queux,  W.,  On  the  Polar  Star  in  the 
Arctic  Sea:  Duke  of  the  Abruzzi, 
translated  by,  545  § 

Leriche,  M.,  Sur  Texistence  d*ane  com- 
munication directe  entre  les  Bassins 
parisien  et  beige,  567  f 

Lestrade,  P.,  Le  Quercy,  567 1 

Lethaby,  W.  B.,  London  before  the  Con- 
quest, 569 1 

Leue,  A.,  Dar-es-Salaam,  691  f 

Levasseur,  E.,  et  L.  Bodio,  Statistique  de 
la  Superficie  et  de  la  Population  des 
contr^  de  la  Terre  (Europe),  835 1 

Levat,  E.  D.,  Les  r^altats  de  Texp^itlon 
fran9Mse  scientlQque  et  mini^re  en 
Boukbarie  et  an  Turkestan,  470  f 

Leverett,  F.,  Glacial  Formations  and 
Drainage  Features  of  the  Erie  and 
Ohio  Basins,  338  f 

Lewis  and  dark.  Captains,  History  of 
the  Expedition  of.  Introduction,  etc.: 
J.  E.  Hosmer,  573  f 

Lewis,  F.,  A  Descriptivo  Oatalogue  of 
the  more  useful  Trees  and  Flowering 
Plants  of  .  .  .  Oeylon,  470  f 

I'Harpe,  F.  de,  Dans  le  Djebel-Amour, 
205  t 

Lhasa,  The  Dalai  Lama's  Residence  at 
Potala,  452 

Libbey,  W.,  *  The  Harriman  Alaska  Ex- 
pedition,* 176  § 

Liohtwardt,  B.,  Ueber  die  Tsetse,  473  f 

Lidstone,  W.,Map  of  a  part  of  the  Republic 
of  Colombia,  346  f 

Liebenow-RaycDstein's  Special-Radfahr- 
erkarte  von  Mittel-Europa,  481  f,  CD6  f 

Lilly,  W.  8.,  India  and  its  Problems,  570  f 

Lindeman,  Moritz  (Biography) :  W.Wol- 
kenhauer,  696  f 

Linda,  Lake,  Celebes,  454 

Lipski,  Y.  I.,  Mountainous  Bukhara, 
Besults  of  Three  Summer  Journeys  in 
Central  Asia,  64  §.  536  §,  570  f 

Lisbon — 

Maps  :  Carta  dos  Arredores  de  Lisboa 
(Seryi90  do  Estado  Maior),  581  f 

Littlehales,  G.  W.,  The  Essential  Needs 
of  Modem  Navigation,  841  f 

LiyiDgstone  Memorial  in  Africa,  and 
Initials  at  Garden  Island,  454 

Liznar,  J.,  Ueber  die  Aenderungen  dea 
Grundwasserstandes,  576  f 

Llanos  steppes  of  Guiana,  677 


Lloyd,  H.  D.,  Problenui   of  the   Pacific, 

New  Zealand,  210 1 
Lob-nor  lake,  (Central  Asia,  259;  ancient 

town  on  the  borders  of  the,  242,  260; 

oscillation  of,  246 
Lockyer,  Sir  N.,  and  W.  J.  8.  Liookyer, 

On  the  Similarity  of  the  Short-period 

Pressure  Variation  oyer   Large  Areas, 

479 1 
Lofler,  Capitaine,  De  la  Sanga  an  Chari 

etklaB^non^,  206  f 
Lolos  of  China,  114 
Lonborg,  S.,  Finnmarkema    i   mellersta 

Skandinayien,  569  f 
London — 
Census  for  1901,  A    Study   of    Some 

Portions  of  the :  T.  A.  Welton,  90  f 
Highways  and  Byways  in  London  :  E. 

T.  Cook,  201 1 
London  before  the  Conquest :    W.  R. 

Lethaby,  569  f 
Maps:  Metropolitan  Railways,  Tram- 
ways,   etc.  :    E.     Stanford,     581  f : 
Pocket  Atlas  and  Guide   to:    J.  G. 
Bartholomew,  697  f 
Port  of:  B.  W.  Ginsburg,  689  f 
Port  of  London,  The  coming  reform  : 
F.  Miller,  569  f 
LoDgitude — 
Nouyelle   m^thode    de    calonl    de    la 
longitude  par  les  distances  Innaires, 
Note  sur  une :  E.  Oaspari,  695  f 
Loperfido,  A.,  Notizie  sulla  triangolasione 

deir  Eritrea,  473  f 
Lord  Uowe  Islands — 
Photographs   of  Luanua:    G.    Brown, 

lost 

Lorenzi,  A.,  Intomo  ad  alcune  salse  del 
Modenese,  468  f 

Louis,  J.  A.  H.,  obituary  of,  195 

Loyett,  R.,  James  Chalmers,  His  Auto- 
biography and  Letters,  100 1 

Lewis,  C.  C,  Census  of  India,  Burma, 
Imperial  Tables,  471  f 

Lozeron,  H.,  Sur  la  repartition  yertioalc 
du    plancton  dans  le  lac  de    Zurich, 

89 1 
Lubwa*s,  Victoria  Nyanza,  leyel   g^ang^ 

at,  358 
Lugan,  Colonel,  Souyenirs  de  oolonne  an 

Sahara,  207  f 
LugeoD,  M.,  Analogic  entre  les  Carpathes 

et  les  Alpes,  200  f 
Lugh  to  Braya,  journey  from:  U.  Ferrandi, 

168 
Lukas,  G.  A.,  Studien  zur  Yerkehrsgeo- 

graphie  des  osterr.-ung^.  Okkupations- 

gebietes,  199  f 
Lukulodi,  Das  mittlere  Flussgebiet  des: 

P.  A.  Adams,  92  f 
Lumholtz,  C,  Explorations    in  Mexico, 

126  ♦ ;  Unknown  Mexico,  543  §,  573  f 
Lundi  riyer.  East  Africa,  321 
liUnd-Larsen,  Eaptajn,  Meddelelser   om 

Generalstabens  Ekspedition  til  Island  i 

Sommeren  1900 . .  568  f 
Lyell  glacier,  Canadian  Rookies,  494 


INDKX. 


729 


M. 


Maca LISTER,  D.   A.,  The  Aro  Country, 

South  Nigeria,  207  f 
Macalister,    K.    A.  S.,  First    Quarterly 

Report  of   the  Excavation  of   Gezer, 

92  t 
Macartney,    G.,    Notices    from    Chinese 

Sources  on  the  Ancient  Kingdom  of 

I>au-Lan  or  Shen-Shen,  260  ♦ 
Macbean,  L.,  Ancient  Fife :  seen  through 

its  Place- Names,  470  f 
McConnell,  P.,  The  Elements  of  Agri- 
cultural Geology,  695  f 
Macedonia — 

Maps  :  Karte  von  Makedonien,  Altser- 
bien  und  Albanien :  K.  Peuoker,  579  f 

Tale  of  a  Tour  in  :  G.  F.  Abbott,  689  f 
McGee,  W  J,  Problems  of   the  Pacific, 

The  Great   Ocean  in  World  Growth, 

340 1 
MacGrogor,  Mount,  British  New  Guinea, 

558 
MacGregor,  Sir  W.,  visits  of  inspection  in 

New  Guinea,  558 
Maoha6ek,  F.,  Die  Appalachien,  573  f 
Maohacbi,  ATount,  Basutoland,  652 
Mackay,  A.  H.,  Abstract  of  Phonological 

Observations    on    Flowering    of    Ten 

Plants  in  Nova  Scotia,  etc.,  475  t 
Mackinder,  H.  J.,  letter  from,  on  Captain 

Dickson's  Map  of  the  Kenya  and  Kitui 

District,  195 ;  remarks  on  **  Cham  wood 

Forest,"  634 
McKinley,  Mount — 

Expedition  to,  by  A.  U.  Brooks,  457 

Plan  for  Climbing:  A.  H.  Brooks  and 
D.  L.  Reabum,  475  f 
McKinney,   H.  G.,  Projects    for  Water 

Conservation,  Irrigation,  and  Drainage 

in  New  South  Wales,  210  f 
Maclagen,  £.  D  ,  Gazetteer  of  the  Multan 

District,  471  f 
Maclear,    J.    P.,    Eastern    Archipelago, 

Part    I.,   comprising   the   Philippines, 

etc.,  101 1 
McNeill,  M.,  In  Pursuit  of  the  "  Mad " 

Mullah,  207  f 
Macroseims  or  large  earthquakes,  2 
Madag^ascar — 

Bassin  lacustre  d'AIaotra  k  Madagascar: 
Dr.  Laflfay,  207  f 

Comment  nous  connaissons  Madagascar : 
^  H.  Froidevaux,  692  f 

Essai  de  G^graphie  physique:  E. 
F.  Gautier,  93 1,  308 §;  Ditto:  G. 
Grandidier,  571  f 

G^ologie  de  la  Montague  des  Fran9ai8 : 
P.  Lemoine,  692  f 

Histoire  Physique,  Naturelle  et  Poli- 
tique de  Madagascar :  A.  Grandidier, 
307  § 

Impressions  de  voyage,  au  pays  de 
TAndroy  ou  brousse  ^pineuse :  £. 
Imbert,  474  f 

Madagascar  au  D^ut  au  XX*  Si^le : 
A.  Grandidier,  307  § 


Madagascar— con/tnuec?. 
Majunga,  Le  Nord  de  la  province  do : 

L.  Morioeau,  474  f 
Maps:  Carte  dresi^e  sous  la  direction 
de  M.  £.  Gautier  (Service  G€o.  des 
Colonies),  583  f 
Mission    dans    la   region   australe    de 
Madagascar  en  1901 :  G.  Grandidier, 
93 1 
Mission  m^icale  faite  dans  le  Nord- 
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and  Laooadive  Archipelagoes:  J.  S. 
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478 1 
Maps :    their  Uses  and   Construction : 

G.  J.  Morrison,  98  f,  180  § 
Memory  Map-drawing :  li.  G.  Scanlan, 

101 1, 180  § 
Notes  on  Maps  and  Map-reading  for  the 
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Charts,  106,  217,  347,  484,  584,  699 
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on  Areal  Geology,  208  f 


Marcel,  G.,  Une  carte  de  Picardie  iu- 
connue  et  le  Geographe  Jean  Jolivet, 
336t 

Marohand,  Mission,  Carte  publico  sous 
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W.  Jefferson,  338  f 
Matoohkin  Shar,  Captain  Warneck's  visit 

to,  190 
Maurer,  H.,  Das    Rlima   von    Deutsch- 

08tafrika,57lt 
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Ph^nom^nes  de  charriage  dans  la 
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in  the  Mediterranean :   T.  B.  Hark- 
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Marokko,  Eine  lauderkundliche  Skizzc  : 
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E.  Doutte,  474t 
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572 1 
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Hochtouren    in    den   Alpen,    etc. :     R. 
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Mountains — 
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Mozambique — 
Decline  of,  82 
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Miiller,  A.,  Johann  Keppler,  dcr  GeseLz- 
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MnrohisoD,    Mount,    Canadian    Rookies, 
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Roman  £mpire :  G.  B.  Grundy,  314  §, 

346 1 
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tions for  Collectors,  193  § 
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Kssai  d'une  methode  de  calcul  commune 
aux  distances  lunaires  et  occultations : 
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to  the  Royal  Geographical  Society  of 
Australasia,  Queensland,  97  f 

Nepal — 

Durch  Indien  ins  Yerschlossene  Land 

Nepal :  K.  Boeck,  66  § 
Peaks  in,  296 

Nerdrum,  J.  G.  R,  Indtryk  og  oplevelser 
under  et  7  aars  ophold  paa  Salomon- 
0eme,  477  f 

Neuber,  A.,  Wlssenschaftliche  Charak- 
teristik  und  Terminologie  der  Boden- 
gestalten  der  Erdoberfl'&che,  99  f,  178  § 

Neumayer,  G.,  Deutsche  Seewarte,  Atlan- 
tischer  Ozean.  Ein  Atlas  von  39  Ear- 
ten,  217 1 

Nevado  de  ChaHi,  Argentina,  518 

Neve,  A.,  A  First  Exploration  of  Nun 
Kun,  570  t ;  and  C.  E.  Barton,  explora- 
tions of  Uie  Nun  Kun  group  of  the 
Kashmir  Himalayas,  671 

New  Brunswick — 

Carboniferous  Basin  in :  R.  W.  Ells, 

94t 
Newell,  F.  H.,  Irrigation  in  the  United 
States,  69  § 

No.  VI.— Junk,  1903.] 


Now  England — 

River  Terraces  in :  W.  M.  Davis,  209  f 
Newfoundland — 

Question  de  Terre-Neuve — Saint  Pierre 
et  Miquelon :  Le  Breton,  693  f 
New  France  and  New  England :  J.  Fiske, 

338 1,  448  § 
New  Guinea — 

British :  Annual  Report  on,  558  § ;  Im- 

Sressions  of  a  Year's  Sojourn  in :  H. 
i,  Maguiro,  97  f ;  Recent  Work  in,  558 

Dutch :  Eenige  gegevens  omtrent  land 
en  volk  der  Noonl-Oostkust  van  Ned. 
Nieuw-Guinea :  D.  A.  P.  Koning, 
477 1;  Niederl&ndisch  Neu-Guinea, 
Die  Erweiterung  unserer  Kenntoisse 
von:  H.  Zondervan,  340 f;  Ethno- 
^phische  Beziehungen  zwischen 
British-  und  Deutsch- Neu-Guinea  : 
W.  Foy,  340  f  ;  Reis  door  het  smalste 
gedeelte  van  Nederlandsch-Nieuw- 
Guinea,  P.  E.  Moolenburgb,  694  f 

German :  Resultate  der  Regenmess- 
ungen  und  Erdbeben-Beobacbtungen 
in  Deutch-Neu-Guinea  in  den  Jahren 
1900  und  1901,  340  f;  Zwei  wenig 
bekannte  Inseln  ostlich  von  St. 
Matthias  im  Bismarck- Archipel :  C.-. 
Danneil,  477  f 

Zwergvolker     in     Neu-Guinea?       K. 

Weule,  210t 

Newland,  S.,  Land-Grant  Railway  across 
Central  Australia,  575  f 

New  Mexican  Bolson  Plains,  Geological 
Structure  of:  C.  R.  Keves,  693  f 

New  Siberia,  Baron  Toll  s  expedition  to. 
Relief  Expedition  for,  459 

New  South  Wales- 
Historical  Records  of:   F.  M.  Bladen, 

210 1 
Mines,  Department  of,  Annual  Report, 

210 1 
Mission  Yigoureux,  694  f 
Water  Conservation,  etc.,  in  New  South 

Wales,  Projects  for :  H.  G.  McKinney, 

210 1 
AfVealth  and  Progress  of:  T.  A.  Coghlan, 

210 1 
Year.Bookof,210t 
New  York — 
Rapid  Transit  Railroad  Commissioners, 
Report  of  the  Board  of,  95 1 
New  Zf4land — 
Census  of  the  Colony  of  New  Zealand, 
Report  on  the  Results  of  a  :  E.  J.  von 
Dadelszen,  694  f 
Flora  of  the  Manku  District :  H.  Carse, 

210 1 
Lands   and    Survey,    Report    of    the 

Department  of:  J.  W.  A.  Marchant, 

340  t,  458  § 
Nautical  Almanac  and  Tide  Tables:  H. 

S.  Blackburne,  575  f 
Problems  of  the  Pacific — New  Zealand : 

H.  D.  Lloyd,  210  f 
Secular  Movements  of  the  New  Zealand 

Coast-line :  J.  Park,  210  f 
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New  Zealand — continued. 
Tear-Book,  the  New  Zealand  Official: 
E.  J.  Yon  Dadelsasen,  210  f 
Nias— 
Beisen  anf  der  losel  Nias  bei  Sumatra : 
H.  Baap,  690  f 
Nichols,  F.  H.,  Through  Hidden  Shensi, 

91 1, 173  § 
Nioobars — 
In  the  Andamans  and  Nioobars :  H.  B. 

KloBS,  537  §,  570  f 
Photographs    of    the    Andaman    and 
Nioobar  Islands :  E.  H.  Man,  585  f 
Nieve  penitente :  R.  Hanthal,  212 1 
Niger — 
Mission    da    capitaine    Lenfant,  com- 
mandant la  flottille  dn  baa  Niger, 
474 1 
Navigability   dn    Niger:    E.  Lenfant, 

93 1 
Navigation  dn  Moyen  Niger  et  Tavenir 

dn  Bondan  ftran^ais :  E.  Lenfant,  692  f 
Niger,  Le,  vole  onverte  a  notre  empire 

Africain :  E  Lenfant,  692  f 
Hise  and  fall  of  the,  322 
Upper,  Railway  to  the,  457 
Nigeria — 
Aro  Country,  Southern  Nigeria :  D.  A. 

Ifacalister,  207  f 
Boundaries  of,  457 
British  Nigeria :  A.  F.  Mockler-Ferry- 

man,69  f;  G^eographioaland  Historic^ 

description  of  the  British  Possessions 

adjacent  to  the  Niger  River :  A.  F. 

Mookler-Ferryman,  93  f 
Letters  from  Nigeria  of  the  Hon.  D.  W. 

Carnegie,  572  f 
Maps :  Southern  Nigeria :  A.  J.  Wood- 

roffe,  345 1 
Northern     Nigeria.       Correspondence 

relating  to  Kano,  692  f;  Report  for 

1901  (Colonial  Reports),  322  §,  572  f ; 

Meteorological  statistics  for,  322 
Nile— 
Geschichte  des  Nil-Stroms  in  der  Terti&r- 

und  Quartarperiode :   M.  Blanoken- 

horn,  473  f 
Great  Dam  of  the,  Opening  of,  79 
Marais  du  Haut  Nil,  Dans  les :  Com- 
mandant Henry,  207  f 
Photographs  of  the  Nuer  Country  and 

tho  Sudd  of  the  White  Nile :  E.  S. 

Crispin,  220  f 
Province  of  the  Uganda  Protectorate, 

Major  D.  Radoliffe's  Map  of  the :  Sir 

H.  Johnston,  162  * 
Semna  Cataract  or  Rapid  of  the  Nile 

a  Study  in  River-Erosion:    J.  Ball, 

572  t,  671  § 
Upper,  Surveys  on  the,  General  Gordon's 

and  Emin  Pasha's,  672 
Niox,  G.,  Atlas  de  Gdographie  G^n^l, 

Afrique,215t 
Nissen,  H.,  Italische  Landeskunde,  468  f 
Nitrogen — 
Source  of  Nitrogen  in  Forest  Soil :  R. 

G.  Zon,  577 1 


Nobiling,  H.,  Wirfschafts-  nnd  Verkehj 
karte  von  Deutsch-SUdweBtafrika,  48S 
Nordenskiold,  Baron  C,  Gxploratio 
dans  les  regions  fronti^res  entre 
r^publiqne  Argentine  et  la  Boliv 
5741;  Resa  i  granstrakterna  mell 
Bolivia  och  Argentina,  476  f  ;  Travi 
on  the  Boundaries  of  Bolivia  m 
Argentina,  510  * 
Norman,   Robert,    Elizabethan     oomps 

maker;  613 
Normand,  R.,  Notes  snr  Ja  Guinee  fra 

9ai8e,  207t 
North  Sea  Investigation  Committee,  Tl 
Hydrographical  Work  of  the :  D'Ait 
Thompson,  576  f 
Norway — 
Fjords  of,  Physical  History  of  the :  '. 

Hull,  89 1 
Maps :  Topografisk  kart  oyer  kongerig 
Norge    (Norges    Qeo.    Opmiudinj 
482 1 
Neue  Norwegische  Bahnen   nnd  ih 

Bedeutung :  B.  Hoffmann,  469 1 
Snegrsensen  i  Norge:    A.  M.   Hanae 

816§,  469t 
Supplement,    1902,    relating     to     tl 
Norway  Pilot,  200  f 
Norwegian  Lang^oage — 
Norwegisches  Lesebnoh  :  J.  G.  Poestic 
214 1 
Nova  Scotia — 
Greological  History  of  the   Gasperei 
Valley  in  Nova  Sootia  :  K.  Haycoc 

475 1 
Map  of  (Government  of  NoTa  Sootii 

483 1 
Phonological  Observations  on  Flowe 

ing  of  Ten  Plants  In  Nova  Sooti 

etc. :  A.  H.  Mackay,  475  f 
Novaya  Zemlya — 

Expedition  du  Capitaine  russe  Vami 

k  la  Nouvelie-Zemble  et  k  la  Mer  • 

Kara :  M.  Moriak,  98 1 
Laubmoosflora  NovajaSemljas,  Beitraj 

zur    Kenntnis   der:    £.   JUderhoii 

688 1 

Visit  to.  Captain  Warneok's,  190 
Noyce,  F.,  England,  India,  and  Afgha 

istan,  336 1 
Nun  Kun,  A  First  Exploration   of: 

Neve,  570 1;  Nun  Kun  Group  of  tl 

Kashmir  Himalayas,  A.  Neve  and  i 

E.  Barton's  explorations  of,  671 
Nyasa,  Lake  — 

Former  Coast-line  of,  27 

Notes    on  the  Country  between,   an 
Victoria  Nyanza :  O.  L.  Berlnger,  25 
Nyr^n,  M.,  observations  on  esurthquakes, 

O. 

Oak  Woods  of  Yorkshire,  387 

Obcrbummer,  E.,  appointment  to  th 
chair  of  historical  geography  in  Vienna 
183;  Die  Insel  Oypem,  337  f 

Oberland,  Ermeland,  Natangen  nnd  Bar 
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ten-Eine  Landes-  and  Volkskunde :  A. 
Bludau,  4r>8t 
Oberti,  Prof.,  on  hydrographioal  history 

of  the  Amo  Basin,  74  § 
Obituary  List  for  1902-03.  .681 
Observing :  ue  Positions,  determination  of 
0*Callaghan,  Sir  F.,  remarks  on  "  Colo- 
nization   and  Irrigation   in    the   East 
Africa  Protectorate,"  371 
Ocean  Currents :  J.  Page,  341  f 
Oceanography — 
Dentsohen     Tiefsee  -  Expedition,    Die 
wichtigsten    geographischen   Ergeb- 
nisse  der  :  J.  B.  Messerschmitt,  576  f 
Einfiihrung  in  die  AUgemeine  Meeres- 

kunde :  O.  Krummel,  212  f 
North  Sea    Investigation    Committee, 
Hydrographioal  Work  of  the :  D' Arcy 
Thompson,  576 1 
Oceanologischen   Ergebnisse  der  Val- 
divia  -  Expedition :    W.    Meinardus, 

479 1 
Salzgehalts  im  Oberfi'ichenwasser  der 
Ozeane,    Die    Yerteilung    des :     G. 
Schott,  479  t 
Tiefen  des  Weltmeeres,  Aus  den:   G. 

Chun,  576  f 
Wissenschaftliche  Ergebnisse  der 
Deutschen  Tiefsee-Expedition  auf 
dem  Dampfer  Valdivia  1898-1899. 
Ocean ographie  nnd  Maritime  Me- 
teorologie:  G.  Schott,  212  f,  311  § 
Ochoa,  G.  S.,  Descripcion  cientifica  del 

Volcan  Popocatepetl,  338  f 
Ochrid,  Lake :  see  Ohrid 
Odenwald    und    seine    Nachbargebiete. 
Eine  Landes-  und  Volkskunde:  G.Yolk, 
468 1 
Oesel  island — 
Vegetation     der     Insel     Oesel,     Zur 
Kenntnis  der :  C.  Skottsberg  und  T. 
Vestergren,  688  f 
Ohrid  lake,  Balkan  Peninsula,  531 
Okapi,  On  the  Remains  of  the,  received 
by  the  Congo   Museum   in  Brussels: 
C.  I.  F.  Major,  92  f 
Okavango-^ 
Reise  des  Assistentarztes  Jodtka  nach 
dem  Okavango,  474  f 
Oldham,  R.  D.,  On  Tidal  Periodicity  in 
the  Earthquakes  of  Assam,  451  §,  471 1 
Olsen,  O.  T.,  The  Fisherman's  Nautical 

Almanac  and  Tide-Tables,  lOOf 
Olufsen,  O.,  Meteorological  Observations 
from  Pamir,  569  f;  Sommeren  i  Cen- 
tralasien  fra  Kaspihavet  til  Ferghanas- 
0stgroBnse,  569  f 
Oppel,  A.,    Die   Baumwolle    nach    Ge- 

schichte,  etc.,  577  f 
Ordnance  Survey  Maps  of  England  and 
Wales,  102  f,  214  f,  343  f,  481  f,  579 1, 
696 1 
Ordnance  Survey  Maps,  Herr  Eoffmahn's 

criticisms  on  the,  448 
O'Reilly,  J.  P.,  On  the  Waste  of  the  Coast 
of  Ireland  as  a  Factor  in  Irish  History, 
470 1 


Orinoco — 
Down  the  Orinoco  in  a  Canoe:  S.  P. 

Triana,  209 1,  443  § 
Region,  On  the  Birds  of  the  :  Count  H. 
von  Berlepsch  and  E.  Hartert,  691  f 

Orsi,  P.,  Das  modeme  Italien,  200  f 

Ortmann,  A.  E.,  The  Geographical  Dis- 
tribution of  Freshwater  Decapods,  577  f 

Ottramare,   P.,  Noms    de    lieux    et    de 
peuples,  101 1 

Outer  Isles,  The  :  A.  Goodrich-Freer,  63  §, 

90 1 
Outee,  F.  F.,  El  primer  establecimiento 

espafiol  en  el  territorio  argentine,  209  f, 

339 1 
Oxford  and  its  Colleges :  J.  Wells,  90  f 

P. 

Pacific — 
Date  Line  in  the  Pacific  Ocean :  J. 

Page,  340  f 
Midway- Inseln    im  nordlichen  Stillen 

Ozean,  575  f 
Problems  of   the   Pacific— The  Great 
Ocean     in    World    Growth:     W  J 
McGee,  340  f 
Page,  J.,  The  Date  Line  in  the  Pacific, 

340 1 ;  Ocean  Currents,  341  f 
Palestine — 
Early  History  of  Syria  and  Palestine  : 
L.  B.  Paton,  66  §,  92  f 
Pama  river,  Captain  Scheerlinck's  survey 

of,  555 
Pamirs — 

Ritt  iiber  den  Pamir:    W.  Filchner, 

570  t 
Second    Danish     Pamir    Expedition: 
Meteorological     Observations     from 
Pamir :  O.  Olufsen,  569  f 
Panama  Canal  Treaty,  694  f 
Panggong-tso,  Tibet,  257 
Papallacta   village   and    people.    South 

America,  402 
Paphlagonia,  rock  tombs  of,  670 
Paquier,  V.,  Etude  sur  la  formation  du 
relief  daLS  le  Diois  et  les  Baronnies 
orientales,  336  f,  449  § 
Para— 
Meteorologie  des  Aquators.    Nach  den 
Beobachtungen  am  Museum  Goeldi, 
Pari  :  J.  Hann,  389  f 
Paraguay — 
Excursion   an   Paraguay  avec  le    na- 
turaliste    Bomplan :     Centre- Amiral 
Mouchez,  476 1 
Maps :    Mapa   de  la  frontera  con    el 
Paraquay :  E,  Idiaquez,  217  f 
Park,  J.,  On  the  Secular  Movements  of 

the  New  Zealand  Coast-line,  210  f 
Parker,  P.  I.,  Daily  Mail  Year-Book,  342  f 
Parkin,  G.  B.,  and  J.  G.  Bartholomew, 
British  Empire  Map  of  the  World,  583  f 
Parmentier,  J.,  Notice  sur:  G.  Gravier, 

loot 

Passalsky,  P.,  Anomalies  Magn^tiques 
dans  la  region  des  mines  de  Krivoi-Ruff, 
568 1 
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Passarge,  8.,  Bericbt  flbher  eine  Reiae  im 
venczolaniflohen  Guyana,  677  §,  691  f 

Patagronia — 
Gefaflspflaozen    des    siidliohen    Pata- 
goniens,  Znr  KenntniB  der :  P.  Dus^d, 
694 1 
Pretendida  existenoia  actual  del  Gry- 
potherium:     B.   Lehmann  -  Nitaobe, 
209  t 
Througb  the  Heart  of  Patagonia :  H. 
H.  Pricbard,  96  f 
PatoD,  L.  B.,  Tbe  Early  Hiatory  of  Syria 

and  Palestine,  66  §,  92  f 
Patouillet,  J.,  L'Est  de  la  Ruaaie  d'Europe, 

469 1 
Pauwel,  R.  de,  De  Bangui  h  Gamot  et 

retonr,  92  f 
Pavel,  Oberst,  iiber  seine  Expedition  nach 

dem  Tsadsee,  474 1 
Pavie,    A.,    Mission    Pavie    Indo-Cbine, 

1879-1895.. 470 t 
Pawlowski,  A.,  Le  Golfe  du  Poiton  k 
travers  les  Ages,  88 1 ;  Pierre  Garcie, 
dit  Ferrande,   et   son    grand   rentier, 
342 1 
Pearoe,  F.,  work  in  tbe  Ural  Mountains, 

450 
Peary,  Commander,  Arctic  expedition  of, 
459;  Return  of,  211  f;   Peary  on  the 
North  Pole,  478  f 
Pease,  A.  £.,  Travel  and  Sport  in  Africa, 

93t;  174§ 
Pechora — 
Meteorological   Observations  made  at 
the  mouth  of  the,  under  command  of 
Captain  Sergeyeff  and  Midshipman 
Novosiltsoff,  201 1 
Peck,  E.  J.,  Arctic  Travelling,  211  f 
Peking  to  8*sucb*uan,  Narrative  of  part  of 
a  Journey  from :  C.  C.  Manifold  &  C.  G. 
W.  Hunter,  569  f 
Peking-Hankow  Railway,  552 
Peking-Urga.    Eia  Reise  bericbt  von  Fau- 

pel,  202 1 
Pel,^e  (8ee  aUo  Martinique)-— 

Kraptions  do  la  Montague  Pel^e:    £. 

Berte,  575  f 
Eruptions  of.  271 
Mont  PeMe  in  its  Might :  A.  Heilprin, 

97 1 
Pelet,  P.,  Atlas  des  Colonies  Fran9ai8e8, 

699  t 
Pefiafiel,  A.,  Cuadro  sindptico  y  estadistico 

de  la  Republica  Mexicana,  388  f 
Penea,  H.,  L'avenir  de  la  Tunisie,  207 1 
Penton,  E.,  Photographs  of  Persia,  700  f 
Perak— 

AdminlBtration  Report  for  1901  :  J.  P. 
Rodger,  91 1 
Pereira,  C,  Photographs  of  British  Eost 

Africa  and  Uganda,  107  t 
Perez    Resales    Pass    to    Lake  Viedma, 

boundary  line  from,  48 
Perim   Island,  description    of,    by  Mits 

Raisin,  71)  § 
Perry,  Prof,  remarks  on  "  ^eismological 

Observations  and  Earth  Physics/'  23 
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Persia — 
Across  Coveted  Lands  :  A.  H.  8.  Lan^. 

204t,  306§ 
Domestic  Life  in  Persia :  Klla  C.  Sjkei. 

472 1 
Geography  of  Southern  Persia  as  affect- 
ing its  History :  P.  Molesworth  Sjkes, 

837 1 
Journey  in  Persia,  Preliminary  Report 

on  tbe :  N.  A.  Zarudnyl,  204  f 
Maps :  Routenkarte  yon  der  rasaisohen 

Grenze  nach  Tabriz  und  Kaswin :  A 

F.  Stahl,  582  f 
Mission  scientifique   en    Perse:   J.  de 

Morgan,  204  f 
Persian  Problem,  The :  H.  J.  Whigbam, 

690 1 
Photosnraphs  of  South- Western  Persia : 

H.  F.  Witherby,  220  f 
Photographs  of:  E.  Penton,  700  f 
South-East,  Historioal  Notes  on :  P.  M. 

Sykes,  91 1 
Sport  and  Politics   under  an  Eastern 

Sky :  Earl  of  Ronaldshav,  05  § 
Western  Glacis  of  India :  F.  O.  ^ 

9lt 
Peru — 
De  Quilca  k  Pnno :  Pentland,  96  f 
El  Peiil  para  la  Immigraoidn,  96 1 
Ferrocarril  al  MaraHon :  8.   M.  Scold. 

476 1 
Frontier  between  Bolivia  and,  323 
Gebiet    zwischen    dem     Ucajali    und 

dem  Pachitea-Piohis  (OstpenS)-  W 

Sievers,574t 

Guide  du  Perou  pour  Oapitalisies  et 

Emigrants,  96  f 
Immig^raut's  Guide  to  Pern,  47G  f 
Maps :  Atlas  del  Peru :  C.  B.  Cisneros, 

698 1 
Rapports  .  .  .  sur  divers  voyages  entre- 
pris    dans    quelques    regions   de    la 
Republique :    G.    Yanderj^^hem     and 
Others,  96 1 
Reseua  industrial  del  Peni,  476  f 
Peter  I.  Island,  Antarctic,  158 
Peters,  C,  The  Eldorado  of  the  Ancients. 

93 1 
Petrie,  W.  M.  F.,  A   History  of  Eo-vot 

206 1 
Pettersson,  O.,  and  P.  F.  Cleve,  Hydro- 
grapbic-biological    Researches    by   the 
Swedish  Commission  in  the  Ska^erack 
and  Baltic,  576  f 
Poucker,    K.,    Karte    von    Makedonien, 
Altserbien  und  Albanit  n,  579  f ;    The 
Lakes  of  tbe  Balkan  Peninsula,  530 
Peyralbe,  E.,  France  et  Simplon,  201  f 
Pfeil,  J.  Grafen  von,  Geographisohe  Beo- 

bachtungen  in  Marokko,  474  f 
Philippine  islands — 

Maps:    Map  of  Mindanao,    Philippine 
Islands  (Military  Information    Divi- 
sion, Wasliington),  698  f 
Photographs — 
Africa,  British  East,  and  Uganda-  C 
Pereira,  107 1 
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Photographs — continued. 

Africa,  Central :  O.  L.  Beringer,  348 1 

Andaman  and  Nicobar  Islands :  E.  H. 
Man,  585  f 

Asia,  Central :  C.  D.  Bruce,  484  f 

Australia,  Soutii  and  Western:  K.  T. 
Maurice,  700 1 

Colombia,  Lakes  of  the  Central  Cordil- 
lera of  the  Andes  of:  H.  H.  Crease, 
(399 1 

Faroe  Islands :  D.  Hepburn,  219  f 

Fernando  Noronha,  lOSf 

Lnanua,  Lord  Howe  Islands  :  G.  Brown, 

108 1 
Martinique    and    St.    Vincent,    taken 

after  Eruption    of   May,    1902:    T. 

Anderson,  484  f 
Moulmein  to  Hanoi,  taken  during    a 

journey  from :   Captains  Blgby  and 

Armstrong,  2181 
Nuer  Country  and  Sudd  of  the  White 

Nile  :  E.  S.  Crispin,  220  f 
Persia :  E.  Penton,  700 
Persia,  South- Western :  H.  F.Witherby, 

220  t 
Quito    to    the  Amazon  vid   the  river 

Napo :  A,  H.  Rice,  699 
Yegetatioiisbilder,  Malayisoher  Archi- 

pel :   G.   Karsten  und  H.   Schenck, 

586 1 
Venezuela,  taken  during  an  expedition 

to  the   Caura  river   in :    E.   Andr^, 

586 1 
Vladivostok  harbour  and  town,  Pano- 
rama of,  220  t 
Yunnan:  W.    A.   Watts-Jones,    3-48 1, 

587 1 
Physical     Laboratory,      The     National, 

Beport  for  1901.. 479 1 
Physics— 

Lehrbuch  der  kosmischen  Physik:  S. 
A.  ArrheniuB,  576  f 
Pigmies — 
Pygm'aen  und  ihre  systematische  Stel- 
lung    innerhalb    des     Menschcnge- 
schlechtes:  J.  Kollman,  695 1 
Pilcomayo  river,  Bolivia,  523 
Place-names — 
Noms    de    lieux    ot   de    peuples :    P. 
Ottramare,  101  f 
Plane,  A.,  A  travers  I'Am^rique  Equa- 

toriale,  L*Amazonie,  694 1 
Plants— 
Botanische  Forsohungen  des  Alexander- 

zuges :  H.  Bretzl,  577 1 
Geographical    Distribution    of   Plant- 
groups  in  Ireland:   R.   L.  Praeger, 
50* 
Nature  Studies  (Plant   Life):    G.   F. 
Scott  Elliot,  577 1 
Plessis  de  Grenedan,  J.  du.  Geographic 
Agrioole  de  la  France  ot  du  Monde, 
342  t 
Poestion,  J.  C.,  Norwegisches  T^esebuch, 

214 1 
Poitou,  Golfe  du,  k  travers    les  Ages: 
A.  Pawlowski,  88  f 


Poko— 

Exploration  da  bassin  de  la  Poko,  207  f 
I'oland— 

Over-population  of,  184 
Polar  Exploration — 
Polarforsohung.    Gkschichte  der  Ent- 
deckungsreisen  zum  Nord-  und  Siid- 
pol  von  den  altesten  Zeiten  bis  zur 
Gegenwart :  K.  Hassert,  21 1  f 
Popocatepetl — 
Descripcion  cientiiica  del  Volcan  Popo- 
catepetl :  G.  8.  Ochoa,  338  f 
Popovo  Polje  in  Herzegovina,  F.  Eaizer 

on,  669  §,  687  f 
Population  of  Cities — 
Grandes  oitds  du  Monde :  T.  Weinreb, 
213t 
Porena,  F.,  Flavio  Gioia,  inventore  della 

BusBola  moderna,  342  f 
Porro,  F.,  Ricerche  preliminari  sopra   i 
Ghiacoial  italiani  del  Monte  Bianco, 

568 1 
Porsild,  M.  P.,  Bidrag  til  en  Skildring  af 
Vegetationen  paa  Oen  Disko  tilligemed 
spredte  topografiske  og  zoologiske  lukt- 
tagelser,  478  f 
Porto  Rico — 
Climate  and  Resources:  W.  A.  Alex- 
ander, 574  t 
Portugal — 
Maps :  Carta  dos  Arredores  de  liisboa 
(8ervi90  do    Estado  Maior),  581 1  ; 
Portugal  (Portuguese   Government), 
697 1 
Philosopher  in  Portugal :  E.  E.  Street, 
688 1 
Positions,  determination  of — 
Grundziige   der  Astronomisch-Geogra- 
phiichen  Ortsbestimmung  auf   For- 
schungsreiscn  und  die  Entwickelung 
der    liicrfiir    massgebenden    Mathe- 
matisch-Geomotrischen  Begrift'o:  P. 
Gussfeldt,  478 1 
Potala,  The  Dalai  Lama's  Residence  at, 

452 
Powell,  J.  W.,  In  Memory  of,  218  f 
Powell,  Quinton,  &  Foster,  Messrs.,  aacent 

of  the  Souffriere,  323 
Pradin,  R.,  Secteur  de  CJaboM,  205  f 
Praeger,  R.  L.,  Geographical  Distribution 
of  Plant-groups  in  Ireland,  50  ♦;   On 
Types  of  Distribution  in  the  Irish  Flora, 
470 1 ;  Gleanings  in  Irish  Topographical 

Botany,  470 1 
Praguer,  H.,  Riqueza  mineral  do  Estado 

da  Bahia,  209  f 

Pressure  — 
Similarity  of  the  Short-period  Pressure 
Variation  over  Large  Areas ;  Sir  N. 
Lookyer  and  Dr.  liockyer,  479  f 

Prest,  W.  H.,  On  Drift  Ice  as  an  Eroding 
and  Transporting  Agent,  576  f 

Prichard,  H.  H.,  Through  the  Heart  of 
Patagonia,  90  f 

Privat-Deschanel,  P.,  The  Influence  of 
Geography  on  the  Distribution  of  Popu- 
lation of  Scotland,  202  f 


738 


INDEX. 


Projection — 
Eepr^ntatioD  du  globe  terrestre  sur  une 
projection  ^toiMe  k  quatre  branches : 
Lieut.  Berthon,  340  f 
Provence — 
Be'partition  de  la  population  sur  le  Sol 
de  la  Provence :  H.  Barrd,  468 1 
Pudor,  H.,  laland-Fahrt,  568  f 
PuUe',  F.  Ij.,  La  Gartografia  antica  dell 

India,  203  f 
Puna  plain  of  Argentina,  515,  516;  Li- 

dians  of,  518 
Punta  Arenas,  South  America,  48 
Puracd  Volcano — 
Ascent  of  an  Andean  Volcano  in  Erup- 
tion :  R.  B.  White,  476 1 
Pyrenees — 
Einfluss  der  Pyren'aen  auf  Tierwander- 
ungen    zwischen     Frankreich    und 
Spanien:   Dr.  B.  F.  Scharff,  89 1; 
182  § 

Q. 

QUEENSLikND — 

Agricultoral    and    Pastoral    Statistics, 
Report  of  the  Registrar-General  on, 

211 1 

Mount  Goot-tha  Reserve :  W.  H.  Traill, 
210 1 
Quercy,  Le :  P.  I^strade,  567  f 
Quevedo,  S.  A.  L.,  Las  ruinas  de  Pajanco 

y  Tuscamayo  entre  Sij^n  y  Pomio,  95 1 
Quinta,  Argentina,  512 
Quito  to  the  Amazon  via  the  River  Napo, 

From :  A.  H.  Rice,  401  ♦ 
Quitzow,  W.,  Die  Wische,  insbesondere 

deren  Bodenbau  und  Bewa88erung,88t 


R. 

Raaf,  H.,  Keisen  auf  dor  Inscl  Nias  bei 
Sumatra,  690  f 

Rabah,  La  Chute  de  TEmpire  de :  E. 
Gentil,  67  § 

Rabot,  C,  Kssai  de  chronologie  des  vari- 
ations glaciaires,  341 1,  479 1,  560  §; 
li'P^xpddition  du  Gapitaine  O.  Sver- 
drup  dans  Tarchipel  polaire  ame'ricain, 
478 1;  Exploration  zoologique  duns  les 
fosses  de  la  Baltique,  576 1;  I^ea  r€- 
centes  explorations  danoises  a  la  cote 
orientale  du  Groaland,  478  f ;  La  La- 
ponie  Bu^doise  d'apn^s  les  r^centes 
explorations  de  MM.  Svenonius  et 
Hambcrg,  689  f 

Radcliffe,  Major  D.,  Map  of  the  Nile 
Province  of  the  Uganda  Protectorate: 
SirH.  H.  Johnston,  162* 

Radde,  G.,  obituary  of,  563 

Rdez,  N.  A.,  El  Mantaro  y  sus  afluentes, 
476 1 

Rainfall— 

Vertheilung  des  Nicderschlages  nach 
Tageezeiten :  J.  Hegyfoky,  576 1 
Raisin,  Miss,  description  of  Perim  Island, 
79  § 


Rajpntana,  Western,  Geology  of:  T.  D. 

La  Touche,  570  f 
Raleigh,    Sir    Walter:     Kdmund    Gosbe, 

602* 
Ramsay,  W.  M.,  Preliminary  Report  to 
'the  Wilson  Trusteei  on  Two  Joumeyg 

in  Asia  Minor,  691  f 
Rand,  McNally  &   Co.,  Indexed   County 

and    Township    Pocket    Maps,    217  f, 

346 1,  583 1,  699  f 
Rao,  M.  B.  6.,  Rainfall   in    the  City  of 

Madras   and    the    Frequency   of   Son 

Spots,  471 1 
Ratzel,  F.,  Der  auslralische    Bund  nod 

Neuseeland,  210  f;  Die  £rde  und  dsi 

Leben,  480  f 
Raynaud,  L.,  Etude  sur  PHygi^ne  et  U 

M^ecine  au  Maroc,  692  f 
RedSea^ 

Gharakter  der  Tiefseefauna  des  Brjthen 
Meeres  auf  Grand  der  Yon  den 
(isterreichischen  Tiefsee  -  ^Expedition 
gewonnenen  Ausbeute  :  T.  Fachs, 
99t 

Trade  of   the    Eastern    Coast  of   the 
(Foreign  Office  Rep.),  570  f 
Reger,  J.,  Regenkarte  von  £uropa,  344  f 
Reich,  E.,  A    New  Students*    Atlas    of 

English  History,  314  §,  343  f 
Reinach,  L.  de,  Recueil  des  Traits  oonclas 

par  la  France  en  Extreme-Orient,  470  f 
Rouesse,  Comte    F.  de.  Voyage   an  lac 

Victoria,  691 1 
Rdquin,  E.,   Trente   jours   an   Mouydir, 

322  §,  474 1 
Revelli,  P,  A   proposito    della    reoente 

alluyione  nel  Modioano,  568  f 
Reviews— 
Adowa,  Campaign  of,  and  the  Bise  of 

Menelik:  G.  F.  H.  Berkeley,  175 
Africa,    South,    and    its    Future  :    L. 

Creswicke,  310 
Africa,  Travel  and  Sport   in  :    A.   £. 

Pease,  174 
Africa,  West,  Affairs  in :  E.  D.  Morel, 

540 
African  Trips,  Two,  with    Notes  and 

Suggestions  on  Big  Game  Preserva- 

tiou  ill  Africa:  E.  N.  Buxton,  442 
Afrika,  Aequatorlal-Ost-,  und  Uganda, 

Mitteiluugen&berMeine  Beisse  nach: 

M.  Schoeller,  66 
Afrika,  Deutsch-Siid west:  K.  Dove,  661 
Afrique,  Les  Richesses  Minerales  de  V : 

L.  do  Launay,  660 
Alaska  Expedition,  Harriman,  176 
America,  Discoveries  of  the  Northmen 

in :  J.  Fischer,  181 
America,  South,  Great  Monntainji  and 

Forests  of:  P.  Fountain,  72  § 
Andamans  and  Nicobars,  In  the :  C.  B. 

Kloss,  537 
Aun^e   Cartographique :    F.    Schrader, 

666 
Arctic  Sea,  On  the  Polar  Skir  in  the : 

Duke  of  Abmzzi,  translated   by  W. 

Le  Queur,  545 ;  La  Stell^i  Polare  nel 


INDEX. 


739 


UQwioytB— continued. 

Mare  Artico,  1899-1900 :  Duca  degli 

Abruzzi,  545 
Asia:  BuBsische  KuBtengebiet  in  Oat- 

asien :  G.  Ton  ZepeliD,  174 
Astronomisoh-geoj^phiflohen     Ortsbe- 

stimmung  auf  Forschungsreisen,  etc. : 

P.  Gussfeldt,  663 
Atlantischer  Ozean,  Ein  Atlas  von  39 

Karten,  444 
Atlas    of    English    History,    A    New 

Students' :  E.  Reich,  314 
Azimuths  of  the  North  Pole  Star :  6.  A. 

Roberts,  311 
Baltbasar  Springer's   Indienfahrt:    F. 

Schulze,  315 
Barbaresken,  Aus  den  Staaten  der :  £. 

D.  Schoenfield,  69 
Borneo  Head-Hunters,  Home  Life  of: 

W.  A.  Furness,  170 
Bukhara,  Mountainous:  Y.  I.  Lipsky, 

64,  536 
Cathay  and  Cipango,  Ooasts  of.  Forty 

Years  Ago,  On   the:  W.  Blakeney, 

442 
China,  Travels  in  North  and  Central: 

J.  G.  Birch,  64 
Chute  de  TEmpire  de  Rabah :  E.  Gentil, 

67 
Colombia,  Neuva  G^grafia  de,  F.  G.  V. 

y  Yelasco,  177 
Colorado  River,  Romance  of  the :  F.  S. 

Dellenbaugh,  541 
Congoland,  Svilization  in :  H.  R.  Fox 

Bourne,  539 
Cronologia  delle  Scoperte  e  delle  Esplo- 

razioni  Geograflohe:  L.  Hugues,  73 
Egypt  painted  and  described  by  R.  T. 

Kellv,  175 
English  Gamer,  An :  C.  R.  Beazley,  668 
^:nglish  Lakes,  The:  F.  G.  Brabant,  62 
Etain,  Etude  Mini^  et  Politique  but 

les  Etats  F^^^  Malais:  O.  J.  A. 

Collet,  537 
France :  1*^  Congr^  du  Sud-Oneet  Navi- 
gable tenu  )t  Bordeaux  1902 ..  535 
GUberl's  *  De  Majcnete,'  663 
Himalaya  and  Other  Mountain  Ranges, 

Climbing  on  the,  J.  N.  Collie,  445 
Iceland,  Across :  W.  Bisiker,  304 
India,  Cities  of:  G.  W.  Forrest,  660 
India :  Duroh  Indien  ins  Yersohlossene 

Land  Nepal :  K  Boeck,  66 
India,  Upper,  Forests  of,  and  their  In- 
habitants :  T.  W.  Webber,  172 
Indian  Seas,  A  Naturalist  in:  A.  Al- 

cock,  179 
lug^nieurs     G^graphes      Militaires : 

Colonel  Borthaut,  664 
Ireland,  Industrial  and  Agricultural : 

W.  P.  Coyne,  534 
Japon,  politique,  ^conomique  et  social : 

H.  Dnmolard,  305 
Land  of  the  Dons :  L.  Williams,  63 
Madagascar,  Essai  de  Gr^ographie  Phy- 
sique :  E.  F.  Gautier,  308 
Madagascar,  Histoire  Physique  Natu- 


Reviews — contintted. 

relle  et  Politique  de:  A.  Grandidier, 

307 
Maps  and   Map  Reading,  Notes  on : 

FL  M.  E.  Brunker,  72 
Maps :   their  Uses  and  Construction : 

G.  J.  Morrison,  180 
Mar8halMn8ulaner,Die  Stabkarten  der: 

A.  Schiick,  177 
Memory  Map-drawing :  R.  G.  Scanlan, 

180 
Mexico,  Unknown :  0.  Lumholtz,  543 
Mexico  vom  AtlantiBchen  zum  Stillen 

Ocean,  Quer  durch :  W.  Schiess,  543 
Moors,  The :  B.  Meakin,  68 
New  France  and   New  England:    J. 

Fiske,  443 
Nigeria,  British :  A.  P.  Mockler-Ferry- 

man,  69 
Orinoco  in  a  Canoe,  Down  the:  S.  P. 

Triana,  443 
Outer  Isles,  The :  A.  Goodrich-Freer,  63 
PeMe,  Mont,  aud  the  Tragedy  of  Mar- 
tinique :  A.  Heilprin,  542 
Persia :  Across  Coveted  Lands :  A.  H.  S. 

Landor,  306 
Roman  Empire.  Murray's  Handy  Clas- 
sical Maps :  G.  B.  Grundy,  314 
Scotland,  Coal  Fields  of:   R.  W.  Dron, 

658 
Sport  and  Politics   under  an  Eastern 

Sky :  Earl  of  Ronaldshay,  65 
Syria  and  Palestine,  Early  History  of: 

L.  B.  Puton,  66 
Through  Hidden  Shensi:  F.  H.  Nichob, 

173 
Uganda,  With  Macdonald  in:   H.   H. 

Austin,  6G0 
United' States,  Irrigation  in  the:  F.  H. 

Newell,  69 
Valdivia^  Wissenschaftlicho  Ergebnisse 

der    Deutschen    Tiefsee  -  Expedition 

auf  dem  Dampfer,  Oceanographie  und 

Maritime  Meteorologie :   G.   Schott, 

312 
Yegetation  of  the  Earth :  A.  Engler 

und  O.  Drude,  546 
Yolcanic  Studies  in  Many  Lands:   T. 

Anderson,  662 
Yosges,  I^s  Hautes-Chaumes  des:  P. 

Boy^,  170 
Wanderjahren    eines     Naturforschers, 

Aus  den :  E.  Hartert,  665 
Weser  und  Ems,  ihre  Stromgebiete  und 

ihre    wichtigsten    Nebenflusse :    H. 

Keller,  169 
Wissenschaftlicho    Charakteristik   und 

Terminologie  der  Bodengestalten  der 

Erdoberfiache :  A.  Neuber,  178 
Reyes,  R.,  A  travers  TAm^rique  du  Sud, 

Explorations  des  Fr^res  Reyes,  694  f 
Reynolds-Ball,  E.  A.,  Practical  Hints  for 

Travellers  in  the  Near  East,  480  f 
Rliine — 
Rheintemperaturen  in  den  Jahren  1895- 

1900,  Yerhalten   der:    A.   Stolberg, 

468 1 


740 


IHDEX. 


Bbodeifui — 

Arabic    IiuicriptiaD    (rem. :    8.    I>aiie- 

I'oole,  572t 
British  Kouth  Africa  Compiuiy,  Report 
apon     the     Present     Condition    of 
Rhodesia :  J.  F.  Jones,  692  f 
Condition  and  Prospects  of,  J.  F.  Jones' 

Report  on,  456 
KIdorado  of  the  Ancients:   C.  Peters, 

93 1 
3Iaps :  Map  of  Rhodesia  divided  into 
Provinces  and    Districts  nnder  the 
Admin iiitration  of  tlie  Briti^  Sooth 
Africa  Co. :  K  Stanford,  583 f 
Rhone — 
Valine  nioyonne  da    Rhone  k  travers 
le   Jura    meridional:    U.   Douxami, 
468 1 
Rice,  A.  II.,  From  Quito  to  the  Amazon 
ria  the  River  Napo,  401  * ;  Photographs 
taken  on  a  voyage  from  Quito  to  the 
Amazon  via  the  River  Napo,  699  f 
Richards'jn,  G.  B.,  The  3Iis-named  In- 
diana Anticline,  573  f 
Richthofen,  W.  von.  Chrysanthemum  und 
Drache.    Yor  und  w&hrend  der  Kriegs- 
zeit  in  Ostasien.  202  f 
Ridgway,  R.,  Birds  of  North  and  Middle 

America,  475  f 
Rigby  and  Armstrong,  Captains,  Photo- 
graphs taken  daring  a  journey  from 
Moulmein  to  Hanoi,  218  f 
Rigi,  Karto  des :  K.  Friedrioh,  89  f 
Rijp,  Jan  Cornelisz,  early  voyage  to  Spits- 
bergen, 149 
Rikli,   M.,  Botaniscbe   Reiscstndicn  auf 
oiner   Friihlingsfahrt   dnrch    Korsika, 
587 1 
Rimatara :  tee  Rurntn 
Rinaudo,  C,  Atlante  Storico  per  el  Scoole 

Secondaric,  218t 
Ripon  falls,  Nile,  359 
Rinplc-marks  and  dunes — 

Kr&UHelungsmarkcn    uod    DUnen :    E. 

Bertololy,  212t 
Kittenor,  T.,  Etude  gdologique  de  la  Cotc- 

aux-Fces  et  des  onviroDs  do  Ste-Croix 

et  Bauhncti,  469  f 
Rivera,    A.,    An    Illustrated    Guide    to 

Caraas,  574  f 
Rivers  — 

Aufgrtbe  geographischer  Forcchung  an 

FlUssen:  W.  Ule,341t 
Essai  d'une  theorie  desbassins  fluviaux 

et  de  r^rosion  des  masses  oontinen- 

tales  :  H.  Conrad,  99  f 
Forecasting  for  Rivers  of  Small  Drain- 
age Area :  C.  F.  von  Herrmann,  99  f 
Limiting  Width    of   Meander    Belts: 

M.  8.  W.  Jefferson,  99 1  192  § 
River  Curves,  On    the  Cause  of:    C. 

Callaway,  99 1, 193  § 
River  Valley*,  The  Permanence  of:  E. 

Hill,  577 1 
Temperature  of  Air  and  Rivers,  577  t 
Roberts,  S.  A.,  Azimuths  of  the  North 
Pole  Star,  311  § 


Robinson,  B.  L^  Flmm  of  tba  Gala|»goB 

IsUnda,  574 1 
Roborovsky,  Y.  N^  BeralU  of  the   Ex- 
pedition of  the  Imperial  RnaBisn  Oeo- 

graphieal  Society  in  Ceatrml  Asia,  90 1 
Bi^he,  F.,    Le    Port   de    oommeroe    de 

Rochefort,  468  f 
Rochefort — 

Port    de  commerce  de  Rochefort :    F. 
Roche,  468  t 
Rock     specimens    from     the    Canadian 

Rockies,   Note    by    ProC    Bonney  on, 

498 
Rocky  Mountains — 

Canadian,  Farther  Exploratioo  in  the  : 
J.  N.  Collie,  485  ♦ 

Our  Northern  Rockies:   B.  H.  Chap- 
man, 95 1 
Rodger,    J.    P.,    Perak    Administration 

Report  for  1901.. 91 1 
Rohroach,  P.,  Die    wirtschaftliche    Be- 

deutung  Westasiens,  337 1 ;  Yom  Kaa- 

kasns  zum  Mittelmeer,  336 1 
Roman  Empire — 

Murray's  Handy  Classical  Maps :  G.  B. 
Grondy,  314  §,  846  f 
Rome — 

Romae  veteris  tabula  in  nsom  scholaram 
descripta :  C.  Huelsen,  103 1 
Ronaldshay,  Earl  of.  Sport  and  Politics 

under  an  Eastern  Sky,  65  § 
Roqnefeuil,    M.    de,    De    Tamatave    a 

Tananarive,  692  f 
Roquevaire,  R.  de  Flotte,  Voyages    au 

Maroc  du  Marquis  de  Segonzac,  474  f 
Rosberg,  J.  E.,  Fysisk-Geografisk  beskrif- 

ning  ofver  Kyrksl&tt  sooken,  688  f 
R'^n,  P.  G.,  determination  of  heights  of 

mountains  in  Sweden,  317 
RoBsmiissler,  F.,  Die  Halbinsel  Apscheron, 

570 1 
Konsset,  A.,  surveys  in  French  Congo,  555 
Royal  G^eographical  Society — 

Awards  for  1903.  .447,  566 

Commemoration  of  the  Reig^  of  Qaeen 
Elizabeth,  590 

Meetings  of  the,  Session  1902-1903 . .  86, 
199,  334,  466,  566,  686 

Victoria  Medal  awarded  to  Sven  Hedin, 
74 
Royal  Society  of  London,  Tear- Book  of 

the,  579 1 
Rubber  trading  in  South  America,  413 
Ruffmann,  D.  A.,  Across  Siberia  by  Rail, 

91 1 
Rumania — 

Marele  Di9tionar  Geografic  al  Romioiei : 
G.  I.  Labovari,  C.  I.  Brfttiann,  G.  G. 
Tocilescu,  200  f 
Rurutu,  Pacific  ocean — 
Rapport  sur  le  percement  des  passes  de 
Rurutu  et  de  Rimatara,  210  f 
Russell,  H.  C,  Current  Papers,  212  f 
Russell,  I.  C,  Geology  and  Water   Re- 
sources of  the  Snaike  River  Plains  of 
Idaho.  693 1;    Volcanic  Eruptions   on 
Martinique  and  St.  Vincent,  477  f 
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fiussia — 

Anomalies  Magnctiques  dans  la  region 
do8  mines  de  Kmoi'-Bog:   P.  Pas- 
salsky,  568t 
Estde  la  RoBsie  d'Europo :  J.  Patonillet, 

469 1 
Greater  Russia  :  W.  Gerrare,  690  f 
Hydrogeologische   Untersuchungen  im 
Kreise  Nowomoskowsk :  W.  Wosnes- 
sensky,  201  f 
Lakes  in  the  Kostromsk  district,  On 
some :  A.  Grachef,  201 1  • 

RuBsie  d'Europe:  Topographie,  relief, 

etc. :  A.  Bonmariage,  469 1 
Russlands  Kartenwesen  in  Yergangen- 
heit    nnd    Gegenwart:    W.  Btaven- 
bagen,  568  f 
South  Russian   Iron  Industry :   A.  P. 
Head,  469 1 
Russian  Geodetic  Work  in  Spitsbergen,  326 
Russian  Geographical  Society,  Imperial, 

Medals  of  the,  562 
Russian  Geographical  Society,  A  New,  562 
Ruxton,  F.  H.,  Yola,  42  ♦ 
Ryder,  C.  H.  D.,  Exploration  in  Western 
China,  109  ♦ 

S. 

Saalbezirke — 

Wandernngen  der  Pbanerogamen  im  : 
A.  Schulz,  88t 
Sabaki  River,  East  Africa  Protectorate, 

363 1 
Subi  River  as  a  Waterway,  S.  Hyatt  on 

the,  321 
Sabine,  General  Sir  Edward,  Biographical 

Sketch  of,  loot 
Saldanha  bay  as  a  port  for  Gape  Colony, 

321 
Salviac,  P.  M.  de,  Un  Penple  Antique  au 

Pays  de  Menelik,  Les  Galla,  92  f 
Sahara — 

Balloon  Experiment  in  the,  by  French 

officer,  672 
C'ommerce  du  Sahara  :  E.  Fallot,  692  f 
Dunes  de  la  bordure  saharienne,  Sur 

un  type  sp^ial  de:  B.  P.  G.  Hoch- 

reutiner,  692  f 
Hydrographie  Saharienne :  Dr.  Lahache, 

572 1 
Mouydir,  Trento  jours  au :  E.  R^uin, 

474 1 
Oued  Saoura  et  du  Gourara,  Sur   les 

terrains  pal^zoiques  de  V:    £.   F. 

Gautier,  474  f 
Puits  au  Sahara :  P^  Huguenot,  93  f 
Sahara,  Lo  raid  du  lieutenant  Cottenest, 

474 1 
Souvenirs     de    colonne     au    Sahara : 

Colonel  Lugan,  207  f 
Stationary  Dunes  in  the,  M.  Hochreu- 

tiner  on,  556 
Tidikelt  au  Niger,  Du :  P.  Domin,  207  f 
Saigon — 
Maps:    Environs    de    (Service    G^o- 

graphique  de  Tlndo-Cbine),  104 1 


Sailing  Directions,  Eastern  Archipelago, 
Part    I.    comprising    the    Philippines, 
etc. :  J.  P.  Maclear,  101  f 
Saint  Cyr :  aee  Wliite  Eraser 
St.  George,  Fort,  Madras,  W.  Foster  on 

the  Founding  of,  78  § 
St.  Martin,  Vivien  de,  et  F.  Schrader, 

Atlas  Universol  de  Geographic,  105  f 
St  Pietersberg  quarries  near  Maestricht, 

Temperature  in  the,  559 
St.  Thom^  and  Principe,  Trade  of  the 
Province  of  (Foreign  Office  Rop.),'  474 1 
St.  Vincent— 
Eruptions  in,  166,  265 
Eruptions  on  Martinique  and  St.  Vin- 
cent: I.  C.  Russell,  477 1 
Eruptions  of  La  Soufri^re,  St.  Vincent, 

in  May,  1902  :  E.  O.  Hovey,  477  t 
Eruptions  in  St.  Vincent  and  Martinique 
in  1902,  Correspondence  relating  to 
the,  97 1 
Eruptions  of  the  St.  Vincent  Soufriere, 
An  Account  of  the:  P.  F.  Huggins, 

97 1 
Martinique  and  St    Vincent:  a    Pre- 
liminary Report  upon  the  Eruptions 

of  1902 :  E.  O.  Hovey,  97  f 
Observations  on  the  Eruptions  of  La 

Soufrifere  and  Pele'e :  E.  O.   Hovey,  • 

210 1 
Photographs  of :  T.  Anderson,  484  f 
SonfTri^re  volcano,  in,  Messrs.  Powell, 

Quinton,  and  Foster's  ascent  of,  328 
Vulcan  Soufribre  auf  St.  Vincent  aus- 

geworfene  vulcanische  Asche,  Ueber 

die  am  7  Mai  1902  vom:  C.  Klein, 

575  t 
Saint-Yves,  G.,  Les  premieres  relations 
des  Antilles  fraD9ai8es  ct  des  Antilles 
anglaises,  476  f 
Sakhalin —  « 

Bagne  Russe,  Une,  L'lle  de  Sakbaline : 

P.  Labb^,  91 1 
Salt,  On  the  Circulation  of,  and  its  bear- 
ing on  Geological  Problems :  W.  Ack- 

royd,  99t 
Salta,  Argentina,  511 
Salzburg — 
Geological  History  of  the  Site  of,  H. 
Crammer  on,  550 
Samoa — 
Samoa-Inseln,    Entwurf    einer   Mono- 
grapliie  mit  besonderer  Beriicksichti- 
gnng  Deutsoh-Samoas :  A.   Kramer, 
340t 
Samoaner  in  der  heidnischen  Zeit :  G. 

Knrze,  477 1 
Vulkaniecbe  Ausbruch  auf  der  Insel 
Savaii :  W.  v.  Bttlow,  575 1 
Sanderson,    William,    Elizabethan    geo- 
grapher, 595 
Sand-hill  Vegetation  on  the  Lancashire 

Coast,  C.  Bailey  on,  549 
Sandusky  Bay,  Submerged  Valleys  in  : 

E.  L.  Mosely,  475 1 
Santa  Cruz  Island,  The  Tavau,  or  Coil 
Feather  currency  of :  R.  Etheridge,  97  f 
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Santa  Maria  in  Guatemala,  Eruption  of, 

676 
S&o  Lourenco  (Bio  Grande  do  Sul),  Bauer- 

licheB  Leoen  in :  E.  Meinhold,  476  f 
Sapper,  K.,  Das  Erdbeben  in  Guatemala 

Yom  April    1902.. 209 f;    Die    mittel- 

amerikaniflohe  Landschaft,  209 1 ;  Ueber 

den  AuBbrach  det  Santa  Maria,  574  f 
Sara  Bin,  P.  and  F.,  journey  acrosB  Celebes, 

454 ;  Weitere  Heisen  in  Celebes,  472  f 
Sarawak,  Interior  Tribes  of,  171  § 
Savaii :  gee  Samoa 
Scandinavia — 

Finnmarkema  i  mellersta  Skandinavien : 
S.  Lonborg,  569  f 

Hafva    folkinyandrinfrar    &^t    rum   i 
Skandina?ien  ?  L.  Wilser,  569  f 
Scanlan,  R.   G.,  Memory  Map-drawing, 

101 1,  180  § 
Sch'afer,  B,  Hocbtouren   in  den  Alpen, 

etc.,  696  t 
Sohaffer,  F.,  Zur  Geotektonik  des  stid- 

OBtliohen  Anatolien,  570  f 
Scbarff,   B.   F.,  Some  Remarks  on  tbe 

Atlantis  Problem,  100  f,  192  §;  Ueber 

den  Einfluss   der   Pyrenaen    auf   die 

Tierwanderungen  zwischen  Frankreich 

und  Spanien,  89  f,  182  § 
Scbedma,  Morocco,  673 
Scbeerlinok,  Captain,  exploration  of  the 

Pama  ri?er,  555 
Scbenok :  see  Karsten 
Scherzer,  K.  B.  von,  obituary  of,  463 
Sebeuchzer,  J.    J.,  dor    Begrflnder   der 

pbysischon    Geograpbie   des    Hoobge- 

birges:  F.  X.  Hoeherl,  110  f 
Sobieritz,  Lieut.,  and    Dr.    Uhlig,   first 

ascent  of  Mount  Meru,  80  § 
ScbiesB,  W.,   Quer   duroh    Mexico    vom 

Atlantisclien  zum  Stillen  Ocean,  208  f, 

543§ 
Schilliog-See,    Ostpreussen,      Map      of, 

581 1 
Scbjeming,     W.,     Die      Norddeutschen 

Strome,  336  f 
Schleswig-Holstein — 

Begenkarte  der  Provinzen  Schleswig- 
Holstein  und  Hanover :  G.  Hellmann, 

200  t 
Schlich,  Prof.,  on  the  Afforestation  of  the 

Black  Country,  449 
Schlilter,  O.,  Die  Siedelungen  Im  nord- 

ostlichen  Thiiringen,  468  f 
Schmidt,  T.,  Das  Kameel  als  Transport- 

mittel  in  Deutsch-Ostafrika,  473  f 
Schnauder,  Prof,  Ergebnisse  der  astrono- 

mischen  Ortsbestimmungen  in  DeutAch- 

S&dwestafrika  von  Freiherm  v.  Fritsch, 

474 1 
Schoeller,  Max,  Mitteilungen  iiber  Meiue 

Beise  nach  Aequatorial-Ost-Afrika  und 

Uganda,  6G  § 
Schoeufield,  E.  D.,  Aus  den  Staaten  der 

Barbaresken,  69  §,  94  t 
Schonberger,  F.  F.,  Die  Umrandung  des 

Marchbeckens,  567  f 
Schott,  C  A.,  The  Eastern  Oblique  Arc 


of  the  United  States  and    Oaculating 
Spheroid,  94 1 

Schott,  G.,  Beobaohtungen  und  Studien 
in  den  Bevolutionsgebieten  Ton  Do- 
mingo, Haiti  und  Venezuela,  574  f; 
Die  Yerteilung  des  Salzgehalts  im 
Oberfl&chenwasser  der  Ozeane,  105  f, 
479 1 ;  Ozeanographische  Beobacht- 
ungen  w&hrend  einer  Reiae  nach  den 
westindischen  Gewassem,  96  f  ;  Ocean- 
ographie  und  Maritime    Meteorologie 

,  im  Auftrage  des  Beiobs-MariQe-Amtet, 
212 1;  Wissenschaftliche  Ergebnisse 
der  Deutechen  Tiefsee-ESzpedition  auf 
dem  Dampfer  VcUdivia,  Oceanographie 
und  Maritime  Meteorologie,  31 1  § 

Sohrader,  F.,  L*Annee  Cartographique, 
664  §,  699 1 

Schrader,  F.  C,  and  A.  C.  Spenoer,  The 
Geology  and  Mineral  Beaonroes  of  ■ 
portion  of  the  Copper  Biyer  District, 
Alaska,  573 1 

Schiiok,  A.,  Die  Stabkarten  der  Marshall- 
Insulaner,  177  § 

Sohulz,  A.,  Studien  iiber  die  phanerogams 
Flora  und  Pfianzendecke  des  Saale 
bezirkes,  88  f;  Ueber  die  SSntwick 
lungsgeechichte  der  gegenwaertigei 
phanerogamen  Flora  una  Pflanzendeck< 
Mitteldeutschlands,  551  § 

Schulze,  F.,  Balthasar  Springer's  Indien 
fahrt,  1505-6 . .  315  §,  480  f 

Scientific  Literature,  International  Gata 
logue  of,  479  f 

Scold,  S.  H.,  Ferrocarril  al  Mara£i<5n,  476 ' 

Scotland — 
Coal-Fields  of:  B.  W.  Dron,  202  f,  658 < 
Geology  of  Lower  StraUispey:  Ia.  W 
Hinxman  and  J.  S.  Grant  Wilson 
201 1 
Influence  of  Geography   on    the    Dis 
tribution  of  Population  of  Scotland 
P.  Privat-Deschanel,  202  f 

Scott,  Commander,  sledge  joameys  ii 
Antarctic  Begions,  440 

Scutari  Lake,  Balkan  Peninsula,  530,  53] 

Sedgwick,  W.  T.,  and  C.  E.  A.  Winslow 
Statistical  Studies  on  the  Seasonal  Pre- 
valence of  Typhoid  Fever,  etc.,  101  f 

Sedimentary  Deposits,  Ou  the  Original 
Form  of:  J.  F.  Blake,  479  f 

Segonzac,  M.  de,  Voyages  au  Maroc 
(1899-1901),  572 1 

Seismological  Observations  and  £arth 
Physics  :  John  Milne,  1  * 

Selkirks,  high  peaks  of  the,  489 

Semna  Cataract  of  the  Nile,  J.  Ball's 
study  of  the,  572  t,  671  § 

Senegal — 

A  u tour  de  Kita,  Etude  Soudanaise  :  G. 
,  Tellier,  207 1 
Ktude  sur  le  Sene'gal :  M.  Courtet,  207  f 

Sentik  La,  Nun  Kun  group,  671 

Sentinel  mountain,  Canadian  Bookies,  404 

Serrell,  E.,  The  American  Isthmian 
Canals:  The  Darien  Mandingo  Canal, 
209 1 
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Servia  {see  also  Maeodonia) — 
Durch  Serbien :  F.  Meinbard,  89  f 

Servigoy,  J.,  Le  deVeloppement  de  Kiao- 
Tcbdou,  91 1 

Sesuto  laogaage,  Baautoland,  654 

Setouobi  or  Inland  Sea  of  Japan,  453 

Sextants— 

New    Metbod    of  Correcting  Sextants 
wben  at  Sea:  .Ldrd    EUenborougb, 

341 1 
Seycbelles — 

Climate  of  tbe  (Colonial  Bep.),  82  § 
Seyidieb,  East  Africa,  population  of,  350 
Sbakespeare's  Country :  B.  C.  A.  Windle, 

90  t 
Sballa  and  Abassa  lakes,  319 
Sbantung — 
Beise-Elndriicke  aus  Sobantung:   Dr. 
Fiscber,  336  f 
Sbari— 
Cbari    et    le    Babr    Sara:    G.    Bruel, 

206 1 
Da  la  Sanga  au  Cbari  et  k  la  B^noue : 
Captain  LdEer,  206  f 
Sbeusi,  Througb  Hidden  :  F.  W.  Nichols, 

91 1,  173  § 
Sbetland — 
Hydrography  of   tbe  Faeroe-Sbetland 
Channel :  H.  N.  Dickson,  418  ♦ 
Siam — 

Laos  Siamois  :  M.  Suzor,  472  f 
Photographs  taken  during  a  journey 

from  Moulmein  to  Hanoi:  Captains 

Bigby  and  Armstrong,  218 1 
Siam  and  tbe  Powers :  X.  Y.  Z.,  91  f 
Siam's  Intercourse  with  China:  G.  E. 

Gerini,  472  t 
Trade  Boutes  in,  553 
Traite'  Franco-Siamois :  G.  Demanche, 

205 1 ;  ditto :  B.  de  Caix,  204  f 
Siberia — 
Across  Siberia  by  Bail:  D*.  A.  Buff- 

mann,  91  f 
Durch  die  Mandscburei  und  Sibirien : 

B.  Zabel,  472  f 

Peuplement  et  la  Colonisation  de  la 

Sib^rie :  P.  Barr^,  91  f 
Prise  et  la   d^bftole  des    riyi^res    de 

Sib^rie  en  1901 :  P.  Labb^,  570  f 
Bussisobe   Kustengebiet    in   Ostasien: 

C.  von  Zepelin,  91 1,  174  § 
Bussland  in  Asien,  Das  Nordostlicbe 

Kustengebiet :  Krahmer,  691 1 
Toundras  de  Sib^rie,  S^jour  de  quelqnes 

semaines  dans  les :  J.  Kiss,  2^7 1 
Trade  of  (Foreign  Office  Bep.).  472  f 
Transbaikalie  et  la  colonisation  russe  : 

P.  Labb^  91  f 
Trans-Siberian  Bailway,  Progress    of, 

Sierra  Madre  del  Norte,  Mexico,  126, 129 ; 

Tribes  of  tbe,  131 
Sierra  Nevada,   Mountaineering  in  tbe: 

C.  King,  693  f 
Sievers,  W.,  Das   Gebiet  zwiscben  dem 

Ucayali  und  dem  Pachitea-Picbis  (Ost- 

perd;,  574  f 


Silesia— 

Bau  der  Seblesiscben  Gebirge,  Ueber 
den :  F.  Freeh,  336  f 
Simmons,  Sir  J.  L.  A.,  obituary  of,  329 
Simonsen,  A ,  Lothungen  an  der  0Btkii8te 

SudamerikaB,  212  f;    on  Soundings  in 

the  Atlantic,  193 
Simplon — 

France    et    Simplon :     E.    Peyralbe, 

201 1 
Tunnel  du  Simplon :  G.  Gtoegg,  201 1 
Simpson,  £.  S.,  Western  Australia,  Geo- 
logical Survey,  Notes  from  the  Depart- 
mental Laboratory,  477 1 
Sinclair,  W.  F.,  and  D.  Ferguson,  Tbe 

Travels  of  Pedro  Teixeira,  480  f 
Singapore — 
Stichting  van  Singapore:  P.  H.  Van 
der  Kemp,  92  f 
Skeat,  W.  W.,  Tbe  Place-Names  of  Cam- 
bridgeshire, 688 1 
Skottsberg,  C,  und  T.  Yestergrcn,  Zur 
Kenntnis    der   Vegetation    der    Insel 
Oesel,  688  f 
Slavs :  Bee  Germans 
Smith  Sound — 
Geographiscbe  Nomenklatnr    bei  den 
Eskimos  des  Smitb-Sundes :  B.  Stein, 
98  t 
Smith,  W.  G,  Award  to,  448;    On  the 
Origin  and   Development  of  Heather 
Moorland,  212  f ;  and  C.  E.  Moss,  Geo- 
graphical Distribution  of  Vegetation  in 
Yorkshire,  375* 
Smith,    Sir    Thomas,    Elizabethan    geo- 
grapher, 594 
Snow — 
Nievo  penitente :  B.  Hauthal,  212  f 
Quelques  recherches  sur  la  couverturo 
de  neige :  M.  Jansson  et  J.  Westman, 
560  §,  576 1 
Sobral,  G.,  La  Guinea  espanola,  338 1 
Soils- 
Nature  des  composes  azotes  qui  existent 
dans  le  sol  k  diffe'reutes  hauteurs :  G. 
Andr^,  479  f 
Sollas,  Prof.,  on  the  Figure  of  tbe  Earth, 

326 
Solomon  Islands— 
British :  Beport  for  1901-1902  (Colonial 
Beports),  477  f;  Bainfall  of,  C.  M. 
Woodford  on  the,  559 
Indtryk  og  oplevelser  under  et  7  aars 
ophold  paa  Salomon0eme :  J,  G.  B. 
Nerdrum,  477 1 
Somaliland — 
In  Pursuit  of  the  **  Mad"  Midlah  :  M. 

McNeill,  207  f 
Journey  from  Lugh  to  Brava,  by  U. 

Ferrandi,  168  ♦ 
Maps :     British    Somali    Coast    Pro- 
tectorate:  E.  Stanford,  216  f;   Map 
of  a  portion  of  Somaliland  (Intelli- 
gence Division,  War  Office),  216  f 
Somaliland,  572  f 
Soufrifere  volcano, St.  Vincent,  266 ;  Ascent 
of  the,  by  Measrs.  Powell,  Qointon,  and 
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FoBier,  323 ;  Two  Ascents  of  the :  T. 

AnclersoD,  G94  f 
Soalsby,  B.  H.,  traDslation  of  Fischer's 

*  The  Discoveries  of  the  Northmen  in 

America,'  181  § 
Soundings— 

List  of,  193 

Lothunfcen  an  der  ostkuste  SUd- 
amorikas  :  A.  Simonsen,  212  f 

Lothungsreise  des  Kabeldampfers  "  von 
Podbieiski"  liber  den  Nordatlan- 
tischen  Ozean,  212  f 

Recent  Soundings  in  the  Atlantic,  193 
South  Gkorgia — 

Antarctics  Yioterezpedition  till    Syd- 
Georgien :  J.  G.  Andersson,  476  f 
Spaan,  A.  H.,  Beis  van   Berouw    naar 

Boelongan,   204 1 :    Naar   de    Boven- 

Kelei  (Sambalioeng),  690  f 
Spain — 

Land  of  the  Dons :  L.  Williams,  63  §, 

201 1 
Snlla  geografla  della  Penisola  Iberica 
nella  etk  romana:   F.  P.  Garofalo, 

469 1 
Spanish  Colonies  in  West  Africa,  556 
Spencer,  J.  W.,  The  Windward  Islands  of 

the  West  Indies,  575  f 
Spitsbergen — 

Cartography  of:  Sir  M.  Conway,  686  ♦ 

Croisi^re  fran9ai8e  k  la  Cote  Nord  du 
Spitzberg  en  1693 :  E.  T.  Hamy,  98 1 

Degree  Measurement  Expeditions  in, 
191 

Geodetic  Work  in,  by  the  Russians  and 
Swedes,  326 

How  Spitsbergen  was  discovered:  Sir 
M.  Conway,  142  ♦ 

Northern,    French   Expedition    to,  in 
1693,  Dr.  Hamy  on,  85  § 
Sport  and  Politics  under  an  Eastern  Sky : 

Karl  of  Ronaldshay,  65  § 
Sprigade,  P.,  Begleitworte  zu  E2  (Lome) 

der  Karte  von  Togo,  475  f ;  Karte  von 

Togo,  345  t ;   nnd  M.  Moisel,  Grosser 

Deutschcr  Kolonialatlas,  217  f 
Springer,  Balthasar,  Indienfahrt  1505-06 : 

F.  Schulze,  480  f 
Stabl,    A.     F.,    Boutenkarte    von    der 

russischen  Grenze    nach    Tabriz    nod 

Kaawin,  582  f 
Stanford,  E.,  Map  of  the  British  Somali 

Coast    Protectorate,    216  f;    Map    of 

Rhodesia  divided  into  Provinces  and 

Districts  under  the  Administration  of 

the   British   South  Africa  Ox,  583  f ; 

New   Map  of  Metropolitan  Railways, 

etc.,  581 1 
Stanton,  E.  A.  E.,  The  Peoples  of  the 

Anglo-Egyptian  Sudan,  571 1 
Star  Catalogue — 

Catalog  von  Sternen :  N.  M.  Kan,  211  f 
Star-shaped  maps  of  tho  World,  Lieut. 

Berthon's  form  for,  327 
Statesman's  Year-Book :  J.  Scott  Keltic 

andL  P.  Renwick,  579t 
Stavenhagen,    W.,    Russlands    Karten- 


wesen  in  Yergangenheit    and   Gregen- 

wart,  568 1 
Stefansson,  J.,  Iceland:  its   Ulaiory  and 

Inhabitants,  89  f 
Steffen,  H.,  Grenze  zwischen  Argentinien 

und  Chile  (Maps),  345  f 
Stein,   Freiherm  v.,   Bericht    des,   ilber 

die  Bertua-Expedition,  474  f 
Stein,  R.,  Geographische    Nomenklatur 

bei  den  Eskimos  des  Smith -Sundes,  98  f 
Stenin,  P.  v..  Das  neue  Taschkent,   die 

russische    Metropole  in    Zentralasien, 

204 1 
Stephens  and  Christophers,  Messrs.,  Re- 
ports to  the  Malaria  Committee,  101  f 
Stereoscope — 

Emploi  du  sUr^cope  en  Topograph  ie 
et  en  Astronomic :  Colonel  Ltaasaedat, 
341 1 
Stevens,  H.,  A  Briefe  and  True  Report  of 

the   new-found    land    of  Yirg^inia,    by 

Thomas  Heriot,  574  f  ;  Thomas  Hariot, 

the  Mathematician,  etc.,  578  f 
Stevenson,  J.,  obituary  of,  330 
Stevenson  road,  Tanganyika  plateau,  27 
Stieler's  Hand- Atlas,  Neue,  nennte  Liefe- 

rungs-Ausgabe  von,  218  f,  583  f 
Stoke-upon-Trent,  Geology  of  the  Country 

around:  W.  Gibson  and  G.  B.   Wedd, 

202 1 
Stolberg,  A,  Yerhalten  der  Rheintempera- 

turen  in  den  Jabren  1895-1900 . .  468  f 
Stonehenge,  The   Inclosure  of:    Sir   R. 

Hunter,  90  f 
Strahan,  A.,  and    T.   C.   Cantrill :    Tho 

Geology  of  the  South  Wales  Coal-Field, 

202  t 
Straits     Settlements,    Reports     on     tho 

Federated  Malay  States,  204  f 
Strasbourg,  J,e  port  de :  P.  L^n,  688  f 
Street,  E.  E.,  A  Philosopher  in  Portugal, 

688  t 
Stuart*s    Tree,    Northern    Territory     of 

Australia,  Mr.  Dashwood's  visit  to,  84 
Stublmann,  F.,   Uebersicht  fiber    Land- 

und    Forstwirtschaft    in    Dentsoli-Ost- 

afrika,  93 f;  Notizcn  ilber  die  Tsetse- 

fliege,  93  f 
Stutfield,  Mr.,  remarks  on  "Further  Kx- 

ploration     in     the    Canadian     Rocky 

Mountains,"  499 
Subterranean    Waters,    F.    J.     Fischer's 

observations  on,  679 
Sudan — 

Addenda  and  Corrigenda  for  1902-03 
to  the  Notes  for  Travellers  suid 
Sportsmen  in  the  Sudan,  571  f 

Frontier  Agreement  between  Abys- 
sinia and,  18(3 

Frontiers  between  the  Soudan,  Ethiopia, 
and  Eritrea,  Treaties  between  the 
United  Kingdom  and  Ethiopia  .  .  . 
relative  to  the,  337 1 

Maps :  Egyptian  Sudan  (Intelligence 
Division,  War  Office),  483  f 

Peoples  of  the  Anglo-Egyptian  Sudan  : 
E.  A.  E.  Stanton,  57 It 
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Sud  an — continued. 
Boutes  du  Soudan,  Sur  los :  E.  Baillaud, 

G91t 
SaisonB    au    Sondan    francais :   L.  Le 
Clech,  691 1 
Suoss,  E.,  La  Face  de    la   Terre  (Das 

Antlitz  der  Erde),  99  f 
Suite,  B.,  La  Riviere  dee  Trois-Bivi^res, 

94 1 ;  Le  Fort  de  Frontonac,  94  f 
Sumatra — 
Nota    omtrent    het    stroomgebied  der 
Boelian,  Djaba,  en  Djangga:  O.  L. 
Helfrich,  690  f 
Supau,  A.,  Der  neue  EruptionetypuB  der 

Antillen,  574  f 
Suru  river,  Kashmir  Himalayas^  671 
Surveying  {see  also  Positions,  determina- 
tion of) — 
Hand-book  of  Professional  Instructions 
for     the     Trigonometrical     Branch 
Survey  of  India  Department :  S.  G. 

Burrard,211t 
B^solution  nomographique  du  triangle 

de  position  pour  une  latitude  donn^  : 

M.  d'Ocagne,  341 1 
Service  G^grapbique  de  I'Arm^e,  Les 

Ing^nieurs    Gdbgraphes    Militaires : 

Colonel  Berthaut,  341  f 
Surveying  instruments — 
Uoaograaf  en  de    Pedograaf   van    T. 

Ferguson  :  L.  A.  Bakhuis,  479 1 
Sutton,  J.  B.,Some  Pressure  and  Tempera- 
ture Besults  for  the  Great  Plateau  of 
South  Africa,  93  f 
Suzor,  M.,  Le  Laos  Siamois,  472  f 
Sverdrup,  O.,  Medal  awarded  to,  447 
Sweden — 
Agriculture:  Om  norra  Sverige  sasom 

jordbruksland :  A.  G.  Hog1x>m,  75  §, 

469 1 
Bidrag  till  Kannedomen  om  Ostersjons 

och    Bottniaka  Yikens    postgaloiala 

geologi:  N.  O.  Hoist,  89  f 
Exkursion  nach  Siid-Schweden,  469  t 
Maps:  General    Karta    ofver    Sverige 

(Rikets  Allm&nna  Kartverk),  697  f 
Mountains  in,  P.  G.  Boson's  heights 

and  positions  of,  317 
North:    adaptability    for    Cultivation, 

Prof.  Hogbom  on,  75  § 
Svenska  Hydrograflsk-Biolgiska  Kom- 

raissionens  Skrifter,  689  f .. 
Upplysningar  till  goologisk  Ofversikts- 

karta  ofver  Sveriges  berggrund,  89  f 
Swedish  Geodetic  Work  in  Spitsbergen, 

326 
Swettenhara,  Sir  F.  A-,  Malay  Sketches, 

690 1 
Switzerland — 
Annuaire  Statistique  de  la  Suisse,  469 1 
Ktude  g^ologique  de  la  Cote-aux  F^es 
ot    des    environs    de    Ste-Croix    et 
Baulmes  :  T.  Bittenor,  469  f 
Geographisohes  Lex  ikon  der  Sohweiz : 
C.  Knapp,  M.  Borel,  V.  Attinger,  469  f 
Sykes,  Ella  C,  Domestic  Life  in  Persia, 
472 1 


Sykes,  P.  M.,  The  Geography  of  Southern 

Persia  as  affecting  its  History,  337 1; 

Historical  Notes  on  South-east  Persia, 

91 1 
Symper,   — ,    Karte    des    Yekehrs    auf 

Dcutwchen    Wasserstrassen   im  Jahre 

1900.. 697 t 
Syria- 
Early  History  of  Syria  and  Palestine  : 
L.  B.  Paton,  66  §,  91  f 


T. 

Tabriz  und  Kaswin,  Bontenkarte  von  der 

russisohen  Grenze  nach:  A.  F.  Stahl, 

582 1 
Taeping  valley,  villages  in  the.  111 
Tahiti — Notes    et    Impressions:    P.    de 

Myrica,  97 1 
Taimyr — 

Aufnahme  der    Taimyr-Bai    1900-01: 
Baron  E.  Toll,  472  f ;  (map),  103  f 
Takla-makan  desert,  227 
Tali  fu  lake,  114 

Tana  river.  East  Africa  Protectorate,  363 
Tanganyika — 

Plateau,  29 

Tanganyika  Problem :  J.  E.  S.  Moore, 
288  §  ;  letter  from  J.  E.  S.  Moore  on 
the,  682 
Taquin,  A.,  A  propos  de  la  th^orie  des 

volcans,  99  f 
Tarahumare  Indians  of  Mexico,  127,  133 
Tarija,  Bolivia,  520 
Tarim  basin,  lakes  of  the,  231,  232 
Tasmania — 

Glacial  Beds  at  Wynyard,  near  Table 
Cape,  On  the  Occurrence  of:  A.  E. 
Kitson,  97  f 
Tatarenda,  Bolivia,  522 
Tatra— 

Streit  um  das  Meerauge  in  der  Hohen 
TAtra,  200  f 
Teixeira,  Pedro,  The  Travels  of:  W.  F. 

Sinclair  and  D.  Ferguson,  480  f 
Telegraphic  Code— 

Via  Eastern  Telegraphic  Social  Code : 
B.  T.  Atkinson,  214 1 
Telegraphy,  Wireless  :  G.  W.  de  Tunzel- 

mann,  696 1 
Teletskoi  Lake  in  the  Altai,  Exploration 

of,  in  the  summer  of  1901 :  P.  G.  Igna- 

toff,  201 1 
Temperature  in  Underground  Passages, 

F.  de  Bruiju's  observations  on,  559 
Temperature  of  Air  and  Bivers,  577  f 
Terrestrial  Magnetism — 

United  States  Magnetic  Declination 
Tables  and  Isogenic  Charts,  etc. :  L. 
A.  Bauer,  577  f 

William  Gilbert  and  :  S.  P.  Thompson, 
611  ♦ 
Terrestrial  Phenomena,  Natural  Law  in : 

W.  Digby,  341 1 
Terrier,  A.,  La  delimitation  d(5  TEthiopie, 

473 1 
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Texas'—" 
Beaumont  Oil-Field,  etc. :  B.  T.  Hill, 

209 1 
El  Paso  Tin  Deposits:   W.  H.  Weed, 

95 1 
Gazetteer  of:  H.  Gannett,  95 f 
Geograpliy  and  Geology  of  the  Black 

and  Grand  Prairies  in:  B.  T.  Hill, 

574 1 
North-West  Boundary  of:   M.   Baker, 

95 1 
ThasoB,  L*Ile  de :  H.  Hanttecoenr,  569 1 
Thera,    Untersuchungen,    Yermessnngen 
und  Ansgrabungen  in  den  Jahren  1895- 
1902:  F.  Ton  Gaertringen  nnd  P.  Wilski, 

336  t 
Thimm,  G.  A.,  Hindustani  Grammar  Self- 

taught,  480 1 
Thompson,  A.    H.,  Cambridge    and    its 

Colleges,  90 1 
Thompson,  D*Arcy  W.,  Hydrographical 

Work  of  the  North  Sea  Investigation 

Committee,  576  f 
Thompson,  H.  G.,  The  Canal  System  of 

England,  569 1 
Thompson,  S.  P.,  William  Gilbert  and 

Terrestrial  Magnetism,  611  * 
Thoroddsen,  T.,  £t  Be80g  paa  Grlms0, 

568 1;    Beyiew   of   Bisiker*s   *  Across 

Iceland;  304  § 
Thos^,  C,  et  B.  Pety  de,  Th^ries  de 

la  Colonisation  au  XIX*  si^le,  etc., 

577 1 
Thuringia — 

Bilder  aus  dem    ThUringerwald :    K. 
Kollbaoh,  88 1 

Karstersoheinungen  im  Thflringisohen 
Musohelkalk:  L.  Henkel,  88t 

Siedelungen  im  nordostliohen  Thiirin- 
gen :  O.  Schluter,  468  f 
Tian  Shan— 

Forsohnngsreise  in  den  Centralen  Tien- 
schan :  M.  Friederiohsen,  569 1 
Tib^riade,  Le  lac  de :  L.  Gautier,  92  f 
Tibet— 

Evang^isation    du    Thibet    avant    le 
XIX'*  SiMe :  A.  Launay,  337  f 

Nachriohten  von  der  Expedition  von 
P.  K.  Koslow :    General    Krahmer, 

92 1 
Tide-gauges  in  Northern  Climates  and 
Isolated    Situations:    W.   B.    Dawson, 

211 1 

Tides- 
Harmonic  Tidal  Constants  for  certain 
Australian  and    Chinese  Ports:    T. 
Wright,  342  t 

Tidikelt  au  Niger,  Du :  P.  Dornin,  207 1 

Tierra  del  Fuego,  Scientific  Work  of  the 
Swedish  Antarctic  Expedition  at  the 
Falkland  Islands  and  in :  J.  G.  Andeis- 
son,  159* 

Tikhonovich,  M.,  ioumeys  in  the  Kirghiz 
Steppe,  77;  Observations  in  the  Kir- 
ghiz Steppes  in  the  Seminalatnnisk 
region,  204 1 

Time,  Uniform,  for  South  Africa,  555 


Timor— 
Apontamentoe    para     um     doocionario 
chorographico  de  Timor:  R.   Dores. 
690t 
Tissot,  J.,  BeoheroheB  snr  rinfluence  des 
variations  d'altitude  sar   les   ^shanges 
respiratoires,  578 1 
Tittmann,  O.  H.,  The  Work  of  the  United 
States  Coast  and  Geodetic  Survey,  573  f 
Toce,  river :  tee  Italy 
Toeppen,  K.,  Ali  der  oetafrikaniBohe  See- 

rauber,  206  f 
Togo— 
Begleitworte  zu  E2  (Lome)  der  Karte 

von  Togo :  P.  Sprigade,  475  f 
Breitenbestimmungen   in  Togo:   J.  B. 
Messerschmitt    und    Dr.     Ambronn, 
93 1 
Maps:  Karte  von  Togo:   P.  Sprieade 
845t 
Toll,  Baron  E.,  Arctic  Expedition  of,  190: 
Aufnahme  der  Taimyr-Bai,  472  ;  (Map), 
103 1;    Den  ryska  polarexpeditiooens 
arbeten  under  ar  1901.. 478 f;    Belief 
Expedition  for,  459;  Baaaiache  Polar- 
Expedition  unter  Leitung^  Ton,  98  f 
Tongking — 
Toumee  dans  la  region  dta^  aa  N.-O. 
de  Lao-Kay:  M.  Girod,  471  f 
Tonkin,    Yunnan   and    Buraia :    F.    W. 

Carey,  569 1 
Toqu€,  G.,  Essai  sur  I'Origine  et  TKro- 

lution  de  la  race  Banda,  206  f 
Torbert,  J.  B.,  Maps  and  Map-makine, 

478 1 
Torishima — 
Volcanic  Eruption  on,  M.  Kuiaohera  on 

the,  436 
Yulkanischer  Ausbruch  auf  Toriahima : 
M.  KuUchera,  690  f 
Torrential  Erosion,  Bate  of.  Prof.  Cbaix 

on  the,  192 
Toscanelli — 

Letter  and   Chart  of  Toecanelli,  etc.: 

H.  Vignaud,  342  f 
Lettre    de    Toscanelli    k     Christophe 

Colomb :  L.  Gallois,  578  f 
Lettre  et  la  Carte  de  Toscanelli  k  Fer- 
nam  Martins  et  k  Christophe  Ck>lomb 
d'apr^s  Henry  Vignaud :  G.  Gravier, 

loot 

Touraine — 

Etude  comparative  des diffi^rents**  Pays  " 
de  Touraine  avant  1789:    A.  Chan- 
vign€,  336t 
Tovar,  P.  J.  y,  De  Cidiz  k  Fernando  Puo 

y  al  MuDi,  693 1 
Traill,  W.  H.,  Mount  Coot-tha   Beaerve 

210 1 
Trans-Siberian  Bail  way,  Progress  of,  553 
Transvaal — 
Mines  Department,  Yearly  Beport   of 
the  Government  Mining    Encrineer 
372 1  s  » 

Travel— 
An  English  Garner:  C.   R.    Beasley 
(566  §  ■'' 
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Tmjel—oofUinued. 
Au8  den  Wandeijahren  eines  Natnr- 
,  forscherB:  E.  Harteit,  579  f,  665  § 
Kvolution  des  Toyages :   A.  Da  Bois, 
212 1 

Triana,  S.  P.«  Down  the  Orinoco  in  a 
Canoe,  209  f,  443  § 

Trieste — 
Gegenw'&rtige  und  zakiinftige  Hafenan- 
lagen  von  Triest,  687 1 

TripoH— 
AuB  den  Staaten  der  Barbareaken:  £. 

D.  Schoenfield,  69§,  94t 

Tripolitinia  e  Italia :  G.  Biochieri,  94  f 
Tropical    Goloniea,   Government   of,    A. 

Ireland  on,  561 
Triibner,    K,   Minerva.     Jahrbuoh    der 

Gelehrten  Welt,  214  f 
Tsavo  river,  East  Africa  Protectorate,  363 
Tsetse-fly— 

Ueber  die  Tsetse :  B.  Lichtwardt,  473  f 
Tsongombe  lake.  West  Tibet,  256 
Tunis— 

Aus  den  Staaten  der  Barbaresken:  £. 
D.  Schoenfield,  69  §,  94 1 

Avenir  de  la  Tunisie :  H.  Pensa,  207 1 

Exploration  Scieotifique  de  la  Taniaie  : 
L.  Bedel,  572 1 

Maps:  Tunisie  (Service  G^graphique 

derArm^),216t,  698t 

Nefzaoua  (Tunisie  m^ridionale),  Notes 
zur  le :  M.  Idouz,  572  f 
Tunzelmann,  G.  W.,  Wireless  Telegraphy, 

696 1 
Turkistan — 

Maps:  Terraindarstellung  im  ^'Nenen 
Stieler  "  :  H.  Habenicht,  582  f 
Tumbull,  Map  showing  exploration  be- 
tween Lakes  Winnipeg,  Manitoba,  and 

Winnipegosis,  216  f 
Twentieth    Century    Citizens'    Atlas    of 

the  World:  J.  Bartholomew,  105 f 
Typhoid  Fever,  Statistical  Studies  on  the 

Seasonal  Prevalence  of,  etc.:    W.   T. 

Sedgwick  and  C.  B.  A.  Winslow,  101  f 
Tyrrell,  J.  W.,  Beport  on  an  Exploratory 

Survey  between  Great  Slave  cake  and 

Hudson  Bay,  208 1 


U. 


Uganda— 

Eastern  Uganda,  an  Ethnological  Sur- 
vey :  C.  W.  Hobley,  208  f,  320  § 

Exotic  Plants  of  Economic  Interest  in 
the  Botanic  Gardens  at  Entebbe 
(Foreign  Office  Rep.),  473 1 

Photographs  of  British  East  Africa  and 
Uganda:  0.  Pereira,  107 f 

Protectorate,  Nile  Province  of  the.  Major 
D.  Baddiffe's  Map  of  the :  Sir  H. 
Johnston,  162  * 

Railway,  progress  of,  353 

Report  by  the  Mombasa  -  Victoria 
(Uganda)  Railway  Committee  on  the 
Progrees  of  the  Works,  205  f 


Uganda — continued, 

Ugandabahn,  Die:  P.  Friedrich,  205 1 

With  Macdonald  in   Uganda:   H.  H. 
Austin,  473  f,  660  § 
Uhlig,  Dr.,  &  Lieut.  Sohieritz,  first  ascent 

of  Mount  Mem,  80  § 
Ukamba,  East  Africa,  population  of,  350 
Ule,  W.,    Die    AufgaDe    geographischer 

Forsohung  an  FlUssen,  341  f ;  Die  Auf- 

gabe    geographischer    Forschung    an 

Seen,  576 1 
Underground  Passages,  Temperature  in, 

F.  de  Bruijn's  observations  on,  559 
United  Kingdom — 

British  Rainfall,  1901:   H.  S.  Wallis 
and  U.  R.  MiU,  90 1 

Climates  and  Baths  of  Great  Britain, 

89 1 
English  Climatology,  1891-1900 :  F.  C. 

Bayard,  201 
English  Lakes:   F.  G.  Brabant,  C2  §, 

201 1 
Geological  Survey,  Summary  of  Progress 

of  the,  201 1 
Earte  von  Grossbritannien  und  Irland, 

Eine  ueue :  O.  Koffmahn,  469 1 
Production    of   British  Wool:    J.    M. 

Webb,  689 1 
Temperature    Tables   for    the    British 

Islands,  470  f 
United  States- 
Agricultural  Imports   of   the    United 

States,  Sources  of  the :  F.  H.  Hitch- 
cock, 476  f 
Census  Reports,  Population,  Part  II.: 

W.  0.  Hunt,  94  f 
Coal  Industry  of  the  (Foreign  Office 

Rep.),  573 1 
Coast  and  Geodetic  Survey :   Eastern 

Oblique  Arc  of  the  U.S.  and  Osculat- 
ing Spheroid :    C   A.  Schott,  94  f : 

Report  of  the  Superintendent  of  the, 

94 1 :  Work  of  the,  O.  H.  Tittmann, 

573 1 
Education    in.    Board    of    Education 

Reports  on  Educational  Subjects,  94  f 
Expedition  of  Captain  Lewis  and  Clark, 

1804-06,  History  of  the:  J.  K.  Hos- 

mer,  573  f 
Forest  Reserves,  Annual  Report  of  the 

U.S.  Geological  Survey,  578  f 
Forty    Years   a   Fur    Trader  on  the 

Upper  Missouri,  Personal  Narratives 

of  0.  Larpenteur :  E.  Coues,  573  f 
Geological    Survey:     Catalogue    and 

Index  of  the  Publications  of  the :  P. 

C.  Warman,  94  f 
Indian  Summer :  W.  M.  Wilson,  475  f 
Interior,  Department  of   the.  Annual 

Reports  of  the,  475  f 
Iron  Ore  of  the  (Foreign  Office  Rep.), 

338  f 
Irrigation  in  the :  F.  H.  Newell,  69  f 
Jewish    Immigration    to    the   Unit 

States,  Recent :  B.  Mitchell,  578  f 
Journal  of  Jacob  Fowler  nanttliai|p 

adventure    from   Arkftnum    '* 
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United  States — continued, 

the  Indian  Territory,  ete. :  E.  Cones, 

573 1 
Maps:    Hydrographic    Charts,    107t> 

21 8 1,  348  t,  484  t,  584 1, 699  f :  Band, 

McNally  and  Ca's  Indexed  Connty 

and  Township  Pocket  Maps  of  the, 

217 1  346 1,  583 1.  699 1 
Mineral  Besources  of  the  United  States : 

D.  T.  Hay,  95  f 
Oil  and  Gas  Fields  of  the  Western 

Interior,  ete. :  G.  J.  Adams,  95  f 
Sailing  Directions  for  the  East  Coast  of 

the,  95 1 
Spanish    Pioneer,   On    tlie    Trail    of, 

Diary,  ete.,  of  F.  Garc^ :  E.  Cones, 

573 1 
Spirit  Leyelling,  Besnlts  of:    H.  M. 

Wilson  and  others,  95  f 
War  Department,  Annual  Beports  of 

the.  Report  of  the  Chief  of  Engineers, 

693 1 
Ural— 
Mouvements    orog^niqnes     suocessifs 

dans  rOnral  dn  Nord,  Snr  Texistence 

de:    L.   Dnparo,    L.  Mrazeo,  et   F. 

Pearce,  689  f 
Origioe  do  la  oonpure  transversale  de 

la    Kosya   (Onral    du    Nord):    L. 

Duparo,  469  f 
Onral   est-il    montagne  d'Enrope    eo 

d*Ajbie?  J.  Bertrand,  688  f 
Work  of  L.  Dnparo  and  F.  Pearce  in 

the,  450 

V. 

Valdfyia,  Dentschen  Tiefsee-Expedition 
anf  dem,  Oceanographie  und  Maritime 
Meteorologie :  G.  Schott,  311  § 

Yallaux,  C,  Snr  les  oscillations  des  cotes 
oocidentales  de  la  Bretagne,  687  f 

Yanderghem,  G ,  and  others,  Bapporte  . . . 
snr  divers  voyages  entrepris  dans  quel- 
ques  regions  de  la  K^publique,  96  f 

Van  der  Kemp,  P.  H.,  De  stichting  van 
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"  £85,  or  at  any  subsequent  period  on  the  foUowing  basis :— 

Fellows  of  20  years'  standing  and  oyer       £12  10s. 

„         15      „  „       and  under  20  ...        £16 

M  10      „  „  „         15  ...        £20 

**  And  no  Fellow  shall  be  entitled  to  Tote  or  to  eigoy  any  other  privilege  of  the  Sodety  so  long  as 
"  he  shall  continue  in  arrear." 

Ail  Snbeoriptions  are  payable  in  advance,  on  the  Ist  of  Jannary  in  eaoh  year. 

The  privileges  of  a  Fellow  include  admission  (with  one  Friend)  to  all  ordinary 
MeefcinKB  of  the  Society,  and  the  use  of  the  Library  and  Map-room.  Eaoh  Fellow  is  alw 
entitlea  tr>  receive  a  copy  of  all  the  Society's  Periodical  Publications. 

Ooplds  of  the  Tear  Book,  Begulattons,  and  Candidates'  Certlfloatea  may  be  had  oe. 
apnUoatlon  at  the  Booiety'B  Offlee,  1,  Bavil*  Etow,  LondoKU  W. 


iU^VJBlSTiBBlliKN'l'tS. 


ttt 


^BURBERRYS 

81,    HAYUABEET, 

.     LONDON 


AND 

BASINGSTOKE. 


Makw  of  MATERIALS  for  EXPEDITIONARY 
EQUIPMENTS;  UNIQUE  in  CAPACITY  for 
withstandini?  VICISSITUDES  OF  CLIMATE; 
affbrdinj?  PROTECTION  in  EXPOSURE ;  DURA- 
BILITY un'ler  rough  usagre,  and  providing  the 
TRAVELLER  with  HEALTHFUL  WEATHER- 
PROOF KIT ;  of  TREBLE  the  VALUE  of  ordinaiy 
fabrics. 


Tents,  Overalls,  Oamsi  Fleeoe-llned  Oeats  and  Brssohss. 


"  One  suit  will  outlast  three  or  four  made  of  other, 
and  perhaps  more  expensive  material," — The  8port9» 
nuM  in  South  Afriaa, 


» 


PRIVATB    HOTBLi 

(Opposite  the  British  Museum  Entrance), 

GREAT    RUSSELL    STREET.    W.C. 

Host  eonveniently  situated  for  Business  op  Pleasure.    Splendid  Bnelosed  Suites  of  Apartments, 
h  fitted  with  Bath  and  Lavatories  for  Families.    100  Rooms.    18  Bath  Rooms  (fk*ee).   Passenger 


m 


I 


1 


Lift  to  every  floor.      Bleetrle  Light  throughout. 
Noble  Dining  Saloon,  Coffee^  Billiard,  Smoking,  and  Reception  Rooms.    Table  d'Hote, 

Separate  Tables.    High-class  Board. 
Bedroom  and  Breakfitat,  Including  Bath  and  Attendance,  from  6s.  6d.  each   person. 

NIGHT    PORTER.        TERMS    STRICTLY    MODERATE    AND    INCLUSIVE. 

Talegrmphlo  AddreM:  **  Moktakazss,  Lonvov."    Telephone  1688,  Oemrd. 

BRANCH  MSTABUSHMENTa  {FOR  FAMTUBS  ONLT)— 

HENRIETTA  MANSION,  HENRIETTA  STREET,  CAVENDISH  SQUARE,  W. 

APRLT  PKOPRIKTuR. 


Telegraphic  Addreee-"  ZEITGEIST.  LONDON." 


TelepboD»— 4284  GERRARD. 


EDWARD    STANFORD, 

Geographer  to  His  Majesty  the   King. 
Qovernment  Map   Depot. 

12,  13,  and  14,  LONG  ACRE,  LONDON,  W.C. 

Branch  Office:— 26  and  27,  COCK8PUR  STREET,  8.W. 


DEPARTMENTS. 

PUBLISHING.— Maps  and  books  arranged  for  and  published.    Estimates  and  terms  on  application. 

MAP  SELLING. — This  department  includes  the  prodnctions  of  eyery  map  publisher  of  repnte  both 
at  home  and  abroad,  including  the  OBDNANOE  and  OEOLOOIOAL  Survey  Maps,  and  the 
ADMIBALTY  CHARTS,  with  the  Pilots  and  Sailing  Instructions  which  accompany  them. 

MAP  MOUNTING  OF  ALL  KINDS  done  on  the  premises  by  skiUed  workmen. 

MAP  ENGRAVING.— This  department  includes  Drawing,  Lithography,  and  Engraving  of  all 
kinds.  Edward  Stanford's  large  collection  of  copyright  Maps  i8  available  fur  transfers  lor 
book  illustration,  etc.    Estimatt  s  given.    Machine  or  hand  printiug. 

GEOGRAPHICAL  BOOK  SELLING.— The  best  Guide  Books,  Works  of  Travel,  and  all  btandard 
Geographical  Works  are  kept  in  stock. 


EDWARD  STANFORD  is  Sole  London  Agent  for  the  Sale  of  the  Ordnance  and  Geological  Survey 
Maps,  and  the  Maps  published  by  the  Intelligence  Division  of  the  War  OflBce ;  he  is  also  Agent  for 
the  Indian  Trigonometrical  Survey  Maps,  the  Admiralty  Charts,  the  Publications  of  the  Royal 
Geographical  Society,  the  Royal  Scottish  Geographical  Society,  the  Royal  Meteorological 
Society,  the  Sanitary  Institute,  etc. 


ROYAL    GEOGRAPHICAL   SOCIETY, 


NOTICES/ 


Evexiiiig  Meetings  in  Jnne. — Honday,  June  8.  Travels  in  Monfl^lia.  ByC. 
W.  Campbell,  C.M.O.— Wednesday,  Jnne  10.  The  First  Year's  Work-  of  the  VwUmi 
Antarotic  Expedition.  By  the  President — Honday,  Jnne  22.  ExplonilkMA 
Bolivia.     By  Dr.  Evans. 

The  Tear  Book. — The  Tear  Book  for  1903  is  now  ready,  and  oaii  ba  obtrial 
b7  any  Fellow  by  applying  personally  or  by  letter  to  the  Ohief  01«rk,  I,  flaili 
Bow,  iiondon,  W. 


Hotice  to  Fellows  in  Arrears. — The  Counoil  desire  to  intimate  that  the  Sooie^ 
pnblioations  will  not  be  forwarded  to  Fellows  who  are  in  arrears  with  thair 
sobecription  for  six  months  or  over. 


to  have  notice  of  the  Md^eoci  of 


Any  Fellow  resident  in  this  oonntry«  ^ 

viepeni  to  be  read  at  the  Society's  Meeting  forwarded  to  him,  can  reoei 
by  post  on  payment  in  advance  to  the  Ohief  Olerk,  at  1 .  Savile  Bow,  €)f 


2c.  per 


The  Society's  Honse  will  remain  open  for  the  Oonvenienca  of  Fellowa  on  Uw 
evenings  of  the  Sodety's  ordinary  meetings  till  8.15. 


*  (See  alto  pp.  vL,  WiL  and  x. 


GEORGE  PHILIP  &  SON,  LTD., 

Geographers,  Engravers,  Map  Printers, 

GLOBE  MAKERS  AND  MOUNTERS. 


Attention  is  directed  to  the  following  Brief  Summary  of  Special  Qeojsraphlcal 
Work  which  Messrs.  George  Philip  &  Son,  Limited,  are  prepared  to  undertake  at 
their  newly  erected  factory  at  Willesden,  which  is  equipped  with  electrical ly-d riven 
machinery  of  the  most  modern  type. 

Anthers  or  Publishers  requirlDg  maps  for  any  special  purpose  can  have  the  use,  at 
a  small  cost,  of  any  of  MesBrs.  George  Philip  &  Son's  plates. 

Travellers  desirous  of  publishing  original  information  may  depend  on  receiTing  every 
att«^ntion,  and  the  best  available  skill  will  be  employed  in  the  compilation  of  their  maps. 
Intending  travellers  can  be  furnished  with  projections,  drawn  to  any  scale,  for  laying  down 
lueiv  routes. 

Guide  Book  Maps  and  Flans  prepared  and  printed. 

Diagrams  or  Cartoons  prepared  for  Lectures. 

Ordnance  Maps  coloimd  and  named,  to  show  special  boutdaries  and  areas. 


All  commnnications  to  be  addressed  to— 

The  London  Geographical  Institute,  32,  Fleet  Street,  London,  E.G. 

Telegraphic  Address :  Philip,  London.  Telephone  1628,  Holbom. 


ADTEBTISBMBNT8. 

THE    'NYDIA'    POCKET    CAMERA 

FOB   4t  X  SJ-in.   PICTUEE8   ON  PLATES   OB   TIXMS. 

Eioeodingly  liglit  unci  portable,  quickly  set  up,  rigid,  and  aLgolutoly  eelf-ooatained. 
A  Good  Lens.      A  Perfect  Shutter.       The  Higheat  Finish  Throughout. 
Siie,  doMd,  7i  by  4|  by  1|  ina.     Weight,  loaded :  aQdor  H  poundB, 
Price  complete  from  £7  10s. 


OUTFITS  for  .-iitMi/U  StfediUoTU 
C»UlopiM  »nd  iLIIimlleE  fret  on  ipplicHlDD. 

NEWMAN    &    GUARDIA,    LTD., 

90  ac  92.  Shaftesbupy  Avenue,  I.ONDON.  Vf- 


Exploring    Expeditions 

of    every   description   will  find    in    BOVRIL     and    the     various    preparations    thereof, 
including  the  Bovril  Emergency  Rations,  ideal  forms  of  concentrated  nutriment. 

Every  important  Arctic  and  Antarctic  expedition  has  included  BOVRIL  among 
its  outfit,  and  in  some  of  the  more  important  BOVRIL  LTD.  have  supplied  by 
contract  practically  the  whole  of  the  concentrated  food  provision.  It  formed  an 
important  part  of  the  outfit  of  the  "  Discovery  "--it  was  in  great  evidence  in  the 
Somaliland  Expedition  (vide  "Times,"  March  14,  1903). 


GOVERNMENT    AND    EXPEDITION    FOOD    CONTRACTORS, 
152,  OLD    STBEET,  LONDON,  E.C. 


BOULTON  &  PAUL,  Ltd 

.  NORWICH.  1 
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OINTMENT.                   1 

DALLMEYER'S  NEW  TELEPHOTO  LENS. 


THE  ADON 


(RIOI)TMtD>. 


HouDted  in  Alamiuloin. 

Measurea   3)   ins.  long,    1} 

tDi.  diHmeter,  neight  4} 


I   Can   be  uwd   In  tront  of 

I       any   imall   lens,  withouC 

I       dieturbiD);  platen  or  fllms 

which  may  be  in  puilion. 

Can    be     used    alone    for 

highet    niHgiiiflcatioti   or    ' 

<       laiger  plates. 

An  eioelleat  lens  for  all 
I       artiatic  phntographj. 

J.  H.  DALLMEYER,  LTD.,  25,  NEWMAN  STREET,  LONDON,  W. 


NOTICE. 


P  M  O  X  O  G  R  A  P  M  S  . 

aorAL  BEoasAPHicAL  aooi£Tr. 

It  would  greatly  add  to  tlie  value  of  tlie  Colleotion  of  Fhotogn^u  ■wtiA 
has  been  eBtablished  in  the  Map  Boom  of  the  Boyal  Geographiaal  Soeiafy,  il 
all  tlie  Fellows  who  have  taken  photographa  during  tneir  travela,  waild 
forward  oopieB  of  them  to  the  Map  Curator,  by  whom  uiey  would  be  aekoov- 
ledged.  Sttonld  the  donor  have  porohased  the  photographa,  ii  will  be  iMfal 
fur  reference  if  the  name  of  the  pQotogra[dier  and  hia  addreea  aie  given. 


KODAK 


THERE  IS  NO 
KODAK   BUT  THE 
EASTMAN  KODAK. 


Light-weight  Kodal<s  taking  extremely  light 
and  unbreakable  spools  of  film. — These  are 
some  advantages  of  Kodak  photography  that 
commend  the  system  to  explorers  and  travel- 
lers. The  spools  of  exposures  may  readily  and 
safely  be  posted  for  development  and  printing. 
Kodaks  from  £  I  is.  to  £7  7s.  KODAK,  Ltd.,  4} 
Clerkenwell  Road,  London,  E.G.  Retail  Branches: 
60  Cheapside,  EC;  iij  Oxford  Street,  W.; 
171-173  Regent  Street,  W. 


Full  catalogue 

of  Kodaks  post  free 

on  application. 


KODAK 


MACONOCHIE'S 

Anny  Bations,  Pure  Fruit  Jams,  Fickles,  and  Potted  Heata. 

BADEN-POWELL, 


MAGONOGHIE  BROS.,  LTD. 

r3l,    LEADENHALL   STREET,    LONDON,    E.C. 


ADYBBTISBMBNTB. 


ESTLE'S 


THE 


RICHEST 
IN    CREAM 


CONDENSED 

MILK 


VIKING 

THE    PERFECT 


UNSWEETENED 


MILK 


AS  SUPPLIED  TO  THE  NATIONAL  ANTARCTIC  EXPEDITION,   1901 

DUKE  OF  ABRUZZI  EXPEDITION,  1899-1900. 
INDIA  OFFICE. 
WAR  OFFICE. 


»» 


»» 
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Wholeeale  Depdt :  48,  OAmrON  BTKBETF,  XjOITOON,  B.a 
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ADYEBTIBEiaBirrS. 

NOTICE. 


INSTRUCTION  FOR  INTENDING  TRAVELLERS. 

Under  the  authority  of  the  Council  of  the  R  0.8, 

Arrangements  have  been  made  for  the  instmotioD  of  intending  travellers  in  the  following  subjects  :— 
Suryeying  and  Mapping,  including  the  fixing  of  positions  by  Astronomioal  Observations.    Bj 

Mr.  E.  A.  Bketes,  f.b.a.8.,  Map  Curator  of  the  Society. 
Geology,  including  practical  training  in  the  field.    Under  the  superintendence  of  the  Director- 
General  of  the  Geological  Survey. 
Botany.    Under  the  superintendence  of  the  Director,  Royal  Gardens,  Kew. 
*        Zoology.    By  Dr.  B.  Bowdleb  Sharfk,  Natural  History  Museum,  South  Kensington. 

Anthropological  Measurements.    Under  the  superintendence  of  Dr.  J.  G.  Gabson,  Anthropo- 
logical Institute. 
Photography.    By  Mr.  John  Thomson,  Author  of '  Photographic  Illustrations  of  China  and  its 

People,'  and  other  works. 
Meteorology.    By  Dr.  H.  R.  Mill. 

Outfit  and  Health.    Dr.  Charles  F.  Habfobd,  Secretary  of  the  Travellers'  Health  Bureau. 
The  lessons  are  given  on  days  and  at  hours  arranged  between  the  Instructor  and  the  pupil.    Tickets 
for  the  leflBons,  at  2$.  6d.  for  each  hour's  lesson,  must  be  previously  procured  at  the  Offices  of  the  Society. 


THE 


Electrical  Engineers, 


India  Rubber, 
Qutta  Percha, 
and  Telegraph 
Works  Co,,  L" 


Works: 

SILVERTOWN,  LONDON,  E.,  and 
PERSAN  (Seine-et-Oise),  FRANCE. 


100-106,  CANNON  ST., 

LONDON,   E.O. 


DYNAM05, 

MOTORS, 

CABLES. 


Foreign  Branches: 

MELBOURNE— 274.  Flinders  Street.  SYDNEY-279,  George  Street 

PERTH  (W.A.)— 131,  Queen's  Buildings,  WUliam  St        BRISBANE-Edward  Street 

CALCUTTA— I— I,  FairUe  Place.  BUENOS  AYRES— Calle  Reconquista  140  &  142. 

CHRISTCHURCH  (NEW  ZEALAND)— 234,  Cashel  Street 

SOUTH  AFRICA— 213,  West  Street,  Durban,  NATAL;  WiUoughby  BuUding:s, 

Bulawayo,  MATABELELAND. 


PLATINOTYPE    OIVEN    AWAY  ¥ 


Sufficient  Paper  and  Developing  Salts  for  a  trial  sent  post  firee  for  z/-, 

with  illustrated  book  of  instruction. 


THE   SIMPLEST   PHOTOGRAPHIC   PROCESS. 

ONOE    nSKD,   ALWAYS   USXD. 


THE   PLATINOTYPE   COMPANY, 

22,  BLOOMSBURY  STREET,  LONDON,  W.O. 


ADTIIBTI8BHENT6. 


COOK'S 

INTERNATIONAL  TICKETS. 

Available  for  IHDEPEHDENT  TRAVEL  at  any  time  on  nearly  every 

RAILWAY,    STEAMSHIP,    AND    COACH    LINE    THROUGHOUT 

THE    WORLD. 

Holders  have  tbe  right  to  the  Free  Assistance  of  COOK'S  IHTEBPBETEBS  at  the 
Stations  and  Doelts  of  all  Principal  Towns,  and  of  Representatives  at 

OYER     -TOO     BRANCM     OFFICES. 

Special  facilities  for  break  of  Journey  and  for  bas^^.   Single  Journey,  Return. 
Circular,  Tourist,  and  Excursion  Tlcl^ets 


FULL  INFORMATION  BRATIS  OF 

coo^  sd  sossr, 

LUDOATE  CIRCUS,  LONDON. 

ESTABLISHED  1841. 
Tdagmphio  Addreaa :  "  Codpox,  Londoh."  Teleptione  Nob.  727  and  728,  Holbon. 


ORIENTPAGIFIG  LINE  PLEASURE  CRUISES. 

From  LONDON  to 

NORWAY,    SPITZBERQEN,    AND    THE    BALTIC. 

B;  Stouiulijpi,  "OPHIB,"  6814  ton*  ngitter,  10.000  horse-power;  "CUZCO,"  3916  toDi 
registeT,  4000  bor«e-poiier. 

To  the  Fiords  of  Norway,  North  Cape,  Spitzbergen  (for  midnight  sun.  Great  Polar 

Ice  Paeb,  &c),  loth  July  to  12th  August. 
To  Copenhagen,  Stockholm,  St.  Petersburg,  Baltic  Canal,  Ac,  Sist  July  to  28th  Aug. 


fbr  fottatt  ^fiy  It 


*.liiniw,  S.C.:  or  Ed  WtitSni  Ojfin,  le.  Oxtipiir  j 


BOOTS    FOR    EXPLORERS. 


DOWIE    &    MARSHALL 

CEalaMIMiM  113*) 

Have  for  maDy  fears  made  b  Bpeoial  study  of  the  varioos  kinds 
of  boots  required  for  different  olinuttes,  and  they  have  bad  the 


*eDoWD  to  tbe  present, 
Oounfry  QaOamKti  t\oidA  tend,  at  gaide  to  meataremeM, 
pair  of  old  booli  and  DuUi'nea  of  the  feet. 

Only  the  best  hond-seTCn  Boots  are  made. 


455,    WEST    STRAND,    LONDON. 

(3  doors  from  Trafalgar  Square.) 


ROYAL   GEOGRAPHICAL   SOCIETY, 

THE    SOCIETY'S    PUBLICATIONS. 


THE  GEOGRAPHICAL  JOURNAL.    Issaed  monthly.    DeUvezed  free  to  aU  Fellowi;  fm{ 

to  Non-FeUowi,  2t. 

JOURNAL    OF    THE    ROYAL    GEOGRAPHICAL    SOCIETY    (OLD     SERIES^ 

1830-1880.    50  Tolnines,  8to.    Price,  to  Non-Fellowi,  £1  per  vol.  nett ;  to  Fellows,  I6ff.  per  voL 

PROCEEDINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY  (OLD  SERIES), 

1865-1878.    22  volumes,  8vo.    lo  pftrte,  to  Non-Fellows.  Is. ;  to  Fellows,  9d,  per  part. 

PROCEEDINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY  (NE^V  SERIES)^ 

consists  of  14  volnmes,  extending  from  1879  to  1892. 

Each  Tolmne  covers  on  an  average  840  pages,  the  selling  price  being  18s.  per  volume.  These  volankee  oofuHtme  a  net 
of  exploration  and  geographical  work  in  M  parts  of  the  world.  In  the  14  volnmes  there  are  aoiae  S80  maps,taMB 
numerous  illustrations  of  characteristio  scenery  in  the  least-known  parts  of  the  world.  It  is  believed  that  a  caa^ 
set  of  the  ProcMdittgt  woald  be  a  valuable  addition  to  public  libraries  and  other  institationa,  tHiUe  manj  pnnfe 
individuals  might  wish  to  have  the  volumes.    The  series  is  now  offered,  bound  in  doth,  at  £0  per  set. 

SUPPLEMENTARY  PAPERS. 

In  addition  to  the  Prooeedingit  the  Society  has  issued  four  volumes  of  **  Supplementary  PuMra,"  containing  a  lin 
number  of  Memoirs  and  Narratives  of  considerable  length,  besides  several  valuable  Bibliographiea.  Theae  wlU  be  sal 
fbr  half  price,  £2  for  the  four  volumes.    These  contain  over  30  Mh»  *n<i  numerous  Illnstntloas. 

HINTS  TO  TRAVELLERS.— The  eighth  reyiBed  edition,  edited, under  a  Committee  of  tb 

Council,  by  Jobh  Colks,  f.b.a.8.,  late  Map  Curator  and  Instructor  to  the  Society.    Price  15s.  nett ;  to  FeUowi,ift  tti 
Office  of  the  Society,  lOs. 

CATALOGUE  OF  THE  LIBRARY  OF  THE  R.G.S.    Edited  by  Dr.  H.  B.  Mill.    Prioi, 

to  Fellows,  2«.  6d. ;  to  Non-Fellows,  5c  nett. 

THE  YEAR-BOOK  OF  THE  SOCIETY.    laaned  annually,  and  sent  gratia  toFellovia 

application  to  the  Chief  Clerk,  1,  Savile  Bow,  London,  W. 

EXTRA    PUBLICATIONS. 

THE  FIFTY  YEARS'  WORK   OF    THE    ROYAL  GEOGRAPHICAL    SOCIETY. 

By  fir  Clkments  U.  Mahkuax,  k.c.b.,  f.r.s..  President.    355  pp.    Price,  to  Non-Fellows,  5s.  nett ;  to  Fellows,  St.  ti 


Baptista,  and  Amaro  Jose.  across  Amca  irom  Angola  to  reite  on  tne  yiamnese.  iTaasiaiea  ny  0.  a.  bkadlk.  asq  t 
lUiuwU  of  the  Journey  of  MM.  Monteiro  and  Jamitto.  By  Dr.  C.  T.  Bxkb.  Price,  to  Noo-Fellows.  5s.  nstt;  i» 
Fellows,  2«.  td. 

THE  PAMIRS  AND  THE    SOURCE    OF   THE   OXUS.     By  Hia   EzoeUenoy  Lad 

Cinuox  OF  Kbdlbstow.  83  pp.  royal  8vo,  with  many  Illustrations  and  large  new  Map  of  the  Panairs.  Prfoe.  bocsd 
in  half-oalf^  to  Non-Fellows,  6s.  nett  \  to  Fellows,  3s. 

THE    TOPOGRAPHY  OF   THE    BATTLE   OF    PLAT.«A.    By  G.  B.  Gbuitot,  b.a 

Price,  bound  in  half-calf,  to  Non-Fellows,  5s.  nett ;  to  Fellows,  as.  6<i. 
NOTES    ON   THE    KURIL    ISLANDS.     By  Captain  H.  J.  Snow.    8vo,  88  pp.,  with  two 

large  Charts,  revised  by  CapUin  Snow.    Price,  in  boards,  to  Non-Fellows,  4s.  nett ;  to  Fellows,  2s. 

EASTERN   PERSIAN   IRAK.    By  General  A.  Houtum-Schdtdleb.    8vo,  132  pp.,  with  Map. 

Price,  to  Non-Fellows,  5s.  nett ;  to  Fellows,  3s. 

A   TOURNEY  ON  THE  UPPER  MEKONG,   SIAM.     By  H.  Warikgton  Smyth.     Sixty 

Illustrations  and  three  Maps.    Price,  to  Non-Fellows,  7s.  6d.  nett ;  to  Fellows,  4s. 

SUPPLEMENT     TO     THE     BIBLIOGRAPHY     OF     ALGERIA,     FROM    THE 

EARLIEST  TIME  TO  1896.    ^  Sir  Lambert  Platfair,  k.c.m.o.  Price,  to  Non-FeUows,  5s.  nett;  to  Fellows,  2s.6tf. 

MAP  OF  THE  KARAKORAM    HIMALAYAS.    In  two  sheets,  with  text.    By  Sir  W. 

Martin  Conwat,  x.a.    Price,  to  Non-Fellows,  5s.  nett ;  to  Fellows,  2s.  Sd. 

HISTORICAL    ATLAS  OF  THE    CHINESE    EMPIRE.    By  E.  L.  Ozbnham.    Price, 

to  Non-Fellows,  30s.  nett ;  to  Fellows,  17s.  6d. 

SURVEYING    AND     EXPLORING     IN    SIAM.     By  James  MoCabtht.    Large  Mape  of 
Slam  and  many  Illustrations.    236  pp.  8vo.    Price,  to  Non-Fellows,  10«.  6d.  nett ;  to  Fellows,  Ss.  td, 

THE  DISTRIBUTION  OF  RAINFALL  OVER  THE  LAND.    By  Dr.  A.  J.  Hebbkbt- 

8OX.    Price,  to  Non-Fellows,  6s.  nett ;  to  Fellows,  2s.  6d. 

ON  THE  RESULTS    OF   A  DEEP-SEA    SOUNDING    EXPEDITION    IN    THE 

NORTfl  ATLANTIC  DURING  THE  SUMMER  OF  18M.  By  R.  S.  Pkakx.  m.ikst.c.b.  With  Notes  00 
Temperature,  Deep-Sea  Deposits,  &c.  By  Sir  John  Murray,  k.c.b.,  f.r.8.  Price,  to  Non-Fellows,  5s.  nett;  to 
Fellows,  2s.  6d. 

ARCTIC  PAPERS  FOR  THE  EXPEDITION  OF  187^    A  selection  of  Papers  on  Arotio 

Geography  and  Ethnology.  Reprinted  and  presented  to  the  Arctic  Expedition  of  1875.  by  the  President,  Cooncil,  and 
Fellows  of  the  Royal  Geogrsphical  Society.    Price,  to  Non-Fellows,  7s.  td.  nett;  to  Fellows,  5s. 

THE  ANTARCTIC  MANUAL,  FOR  THE  USE  OF  THE  EXPEDITION  OF  xgoi. 

Edited  by  Geuroe  Murbat,  f.r.s.    602  pp.  royal  8vo.    Price,  to  Non-Fellows,  16s.  nett;  to  Fellows,  10s. 
JOURNEY     TO     LHASA    AND    CENTRAL    TIBET.    By  Sabat  Chandba  Das.  c.lb. 

Edited  by  the  Hon.  W.  W.  Rockuill.  Mapi  and  Illustrations.  286  pp.  8vo.  Price,  bound  in  doth,  to  Non-FeUows, 
los.  ed.  nett;  to  Fellows.  7s. 

NEW  MAP  OF  THE  RIVER  CONGO,  in  Ten  Sections  on  Five  Sheets.    Scale  1 :  500,000 

(8  miles  =  1  inch).  By  the  Rev.  Georgb  Ghenfbll.  In  small  portfolio,  with  Memorandum.  Price,  to  Non- 
Fellows,  lOs.  nett. ;  to  Fellows,  6s. 


AD  V  BBTISKMlfiM  T0. 


XI 


1903  ISSUE  NOW  READY. 


THE 

Statesman's 
Year- Book. 

Statistical  and  Historical  Annual 
of  the  States  of  the  World,  for 
the  Year  1903.  Edited  by  J. 
Scott  Kbltib,  LL.D.,  Secretary 
to  the  Boyal  Geographical 
Society.  Crown  8vo,  IO5.  6d. 
net. 

The  Hon.  O.  P.  AuBtin,  Chief  of  the  U.S. 
Bureau  of  Statistics,  writes  to  the  Editor: 
^*I  caunot  close  without  expressing  my  ap- 
preciation of  your  annual  yolume — The  Statet- 
man'i  Year-Book.  I  keep  a  copy  at  my  elbow 
both  at  my  desk  at  the  office  and  at  home, 
and  scarcely  a  day  passes  that  I  do  not  con- 
sult it,  sometimes  many  times  a  day.  It  is 
an  extremely  useful  work,  in  the  preparation 
of  which  you  have  the  right  to  feel  that  you 
€ure  rendering  the  public  a  great  sernce." 


THB  BOOK  OF  THB  MOKKIIT  IB 


MACMILLAN  &  CO.,  Ltd.,  LONDON. 


An  Examination  of  the  Bival  Positions  of 
Bussia  and  Great  Britain  in  Persia,  with  some 
Account  of  the  Persian  Gulf  and  Bagdad 
Bailway. 

By  H.  J.  WHIGHAM. 

With  Maps  and  Illustrations. 

"  Mr.  Whigh&m's  contributioni  to  our  knowledge  of 
politics  in  MesopoUmia  and  the  Persian  Gulf  have,  how- 
ever, more  than  a  passing  value,  being,  as  they  are.  the 
outcome  of  exhaustive  inquiries  after  the  truth  in  a 
country  where  truth  is  both  hard  to  find  and  difficult  to 
recognize  when  found."— i>atly  Chronicle, 

**  Mr.  Whigbam's  book  is  a  most  useftil  and  opportune 
contribution  to  the  study  of  a  problem  of  which  toe  coon- 
try  will  probably  hear  a  good  deal  in  the  near  fatore. .  . . 
The  chapters  on  the  Persian  Gulf  are  admirable."— TVmet. 

Sir  Charlrb  Dilkb,  at  tbe  conclusion  of  a  column  and 
a  quarter  review  in  the  Morning  Post,  says:— ** Mr. 
Whigliam  has  done  admirable  service  to  the  country." 

PRICE- 
TWELVE  SHILLINGS  &  SIXPENCE. 


ISBISTER  &  CO.,  LTD., 

15  &  16,  Tavwtock  St.,  Covent  Garden,  W.O. 


ROYAL   GEOGRAPHICAL    SOCIETY. 


NEW  EXTRA   PUBLICATION. 


NARRATIVE  OF  A  VISIT  TO  THE  FORBIDDEN  CITY  OF  TIBET. 


'^  JOURNEY    TO 
LHASA   AND   CENTRAL    TIBET.'' 

By    SARAT    CHANDRA    DAS,   CLE. 

Edited  by  the  HON.  H.  W.  BOGKHILL. 

With  many  Illufitrations,  Coloured  Plates,  a  Map  Bhowing  Chandra  Das's  route,  and 
a  large  new  Map  of  Tibet,  embodying  all  the  latest  information. 


Price  to  Fellows  of  the  Society,  78.,  at  the  Society's  House ;   to  Non-Fellows, 

I  OS.  6d.  nett. 


LoiiDON  :  JOHN  MXJBBAY,  Albemarle  Street. 


l_^-|S5««Rfl?J!|!|i|;iJ)!S!!Hk'!l'. 


LIGHT  &  POROUS 


CLOTHEO    «?ITH    A.I«. 

AERTEX 

CELLULAR. 


ROBERT  SCOTT.  Limited,  24,  Qaaen  Victoria  Street,  E.C- 

OLIVER  BROTHERS,  Limited.  417.  Oxford  Street,  W. 

.1ji(8U.I  otiift  Dr-pdti,  if,  London  and  Prorinrt-I  T'mt.f  <./  f.K.     .^■.■■,  Piirs  Liil /or  Sa:,,f 


DR.  J.  COLLIS   BROWNE'S 
CHLORODYNE. 


COUGHS, 

COLDS, 


ASTHMA, 
BRONCHITIS. 


THE  ORIGINAL  AND  ONLY  OENUINE. 

CHLORODYNE  iV™:' " ""  •"'■'" '"  "• ""  ""'  -'""' "'  '""■"•  -■*  "" 

QgT  QTJQ^YJJR  ''  "'*  '"*'  "niRlJ  linoan  Tor  CQUgrhl,  Coldi.  Cansumptlon.  Bronchitis, 

CHLORODYNE  iS:H;';r  ■"" "~" '" - "'-  '■-'  ""•-  ^  "'■*•«•"•■  '■'■'■ 

CHLORODYNE  s;',i.ri  """  '"  ■""'"'>"■ "'  '■  "• ""'  i--  '"  "«"•"'  ■"' 

CHLORODYNE  gJS  '""  "•"  ""  """" "'  ™""'-  """"'■  ''•"'"•'"'"•  ■"' 

/*ITTT  f\T>  CxTX'Vyjl!'  '"  I'l*  •"•'y  p>lll>it>'c  I"  NeurnlEla.  Rheumatism,  Cout,  Cancer,  Tooth- 

KiI3.Li\Jll\JU  X  IM  £j  ache,  .na  MenlnBltls. 

The  lilaitmled  Loudon  Neai  of  Sept.  ■•8,  1695,  ■&;■— 


KUl    (ppllcil 


amp.      Oven 
S.  9d.,  BDd  48.  ( 


Sole  Manufacturers:  J.  T.  DAVENPORT,  Ltd.,  LONDON. 


INDEX    TO    ADVERTISEMENTS. 


Wk$Mfi0nMimher 

VAOB 

It  Book  II 
BiowB  k  Bowlej.^ 

y  .A^nynaty  ObArte. 
SUnfeid,  Edward. 


U  fi99i^  ike  AdpertimmmU  dom  noi  afpear  iMt  mmiik. 


•  ••«•••••• 


kOo. 


■sat®^ 


IfMlhAll 


••••••••••••«••••• 


Ojmf  Boda 


OonsaarvAtorlos. 

Bouhan  k  PMl,  Honrtoh     


OttUory. 
601*800 


3>imii9htamen  &s 
Weller  ^  Orabun,  Ltd. 


t 

4 
& 

16 
13 


ROObVt  WBlte  POPOhfti  m 

TMtfraph  Worin  Ob.,  Lid.  ^  8 

Voodo  for  Travolloro. 

CMffltha^  MeiOIiter  II  Go 18 

UtMrtlxtnoiofllMiOo.  ^ ...  U 

VmIM,  H«nri 7 

IfaohoDoehle  Bros 6 

Spratt's  sup  BiMiilta,  ftc    17 

Bovril 6 

Furniture  Ss  Floor  Polish. 

Ronak,  Limit«d  : ^...  18 

Botolo  &s  Bootauranto. 

Blrnam  Hotel  17 

HMtl  MMropoto 17 

Thackeray  Hotel 18 

MontaKM  Mamion  (Prtrate)  ...  3 

Znstrumonto  fbr  TraveUero. 

Mm^  k  Hrt.  

Stanley,  W.  F..  ^  Co. ...    Cover  2 


PAOB 


Marine  k  Qenwal  lamnam  ... 
Tnutaea  Ezaenton  k  Saenrttiea 
iMomioa  Ooip.  •••m***  •• 

JowoUorSa 
GoldBiltht  *  aa^wnlttia  Oo. 

Xiaffor  Boor  (ICunioh). 


16 


lajror 
Monic 


miich  Lloobrew  Go. 


Xodioinoo  a^  Xodioino  Omoo. 

B-vwiiaw  Dr.  (VvUli 12 

Barrongfas  Wellcome  kCo.  Cover      4 

Dloneford&Go Cbrer      2 

Keating 1« 

Opticians. 


*•••  ••••••••• 


■>   ••••• 


•••••••••       -LO 


Ontflttoro. 

AakewllGo. 

Bolt,  John  J.  M Ommt     3 

Oallnlar  Olotliins  oo 12 

Silver,  8.  W.,  k  Co.,  and  Ben* 
Jamln  Idginglon  16 

Fhotoflraphio  Outfits. 
Dallmfyer,  J.  H. 6 

xjFvvrK^  V/*  Mr •   ••••••••••••••••••••••••  •• 

Uonghton,  G.,  k  Bon 

Kodak,  Limited  6 

Nawman  k  GnanU*  5 

piatlnoCjpa  Oo » 

Rosa 16 

Portable  Buildings. 

Boolton  UPanl 16 

Portable  Building  Co 4 

Publishers. 

Darbithire  A  Stanford    ...  Ckwtr  2 

Johnainn,  W.  k  A.  K 

Mfcmillan^Co 11 

Philip,  G..  A  Son 4 

AUnford.  Edward    3 

I>bUterltCo ll 


Saddlery. 

SDiith,  G.,  k  Oo. 

Shipbuilders. 

Green,  K.  k  U. 


Ship 

Britieh  India  Steam  Navigation 

Co 

Orient  Line 


••e«»ee*» •■••••••••■••••••• 


9 


Sporting  Outfits. 

Aikew  k  Co. 
BBTtMrrji  M..MM.... 


.......A. .........  ... 

................. 


Stores  for  Xzpeditions.  ito, 

dtlTor,  8.  W.,  k  Co.,  and  Beo- 
Jamln  Edglngtoo     ........ ......    16 

Tucker,  Joaeph 


Stores. 

Po<n^  Wm.,  k  Co. 


a........... . . .... 


16 

14 
16 


Tents. 
Piggott  Bros,  k  Oe..MM..MM.M*M. 
SUver,  8.  W.,  9t  Co.,  and 

Jamln  Edglngton ...  » 

Tooker,  Joaeph  

Tools. 
Meihniah.  B.,  Sona  k  Oo. .... 


Tours  and  Bxoursions. 

Cook.  T..  II  Son 9 

Orient  Co ^ i» 

Watoh  it  Olook  Xak^s. 

B  otkV&j^  H*    M........MM-  Oovtt     3 

Wines  dk  Spirits. 
M«rteU  k  Co Cover 


ADMIRALTY  CHARTS. 


The  Latest  Editions  of  Charts,  Plans,  and  Sailing 
Directions,  Published  by  the  Admiralty, 


OaV  BB  OBTAnraD  FBOM 


ADKIBALTT    AGENT    (BT    APPOXNTKBITT), 


OFnCIAL  CATALOGUE  OP  CHARTS  (880  pages).  Is.    An  Abridged  CaUlogue  of  CharU  and 

Nautical  Books  (7k*ee  on  applieation). 

BMmcb    Bartiabllsibment-ll«    KINO   STREET,   TOWNER   HILL,   B. 

NOTIGB.— For  the  ee^  Intnrmatlon  and  conTenience  of  Shipownera.  Oaptaina,  and  othera.  All  Nbw  AmuMAi/n  Osasra 
that  m^  he  puhUabed  from  time  to  time  are  noted  every  Monday  in  the  Skipping  Oatietie  emd  UcfdT*  LUt  on  page  f  ; 
SuthBmlppimfGaaeUetmdUevdCMLUt  WteUyAMMnary  every  Friday, on  page  i ;  and  in  the  Uejd'M  fWwMy  ml§pim§ 
tmim  trmrw  Friday,  on  page  8  of  Cover.  Tbe  n#w  and  («%«TMiMd  Admiralty  Charts  are  alao  noted  in  the  fbUowIng 
Weekly  and  Monthly  Joumala :  The  Syren,  The  Sifren  and  Shipping  (American  Edition),  the  /TamMobI  Ikigmeme,  y%e 
ffei^frafMeal  JommeUt  l%e  fOUff4mg  «!i>rl4.  The  iltor<M«r.  3%«  Army  and  Navy  Omnium  Oatkerumt  W  ^SmmmMb, 
The  MerekaeU  Service  Reviem,  T%e  Marine  Beview  (Cleveland,  ( > ),  and  South  African  Exports  (a  monthly  paper). 
nookm  of  tb*  Oharta  ean  *^  ibudned  br  applTing  to  J.  D.  POTTER. 


TELEPHONE   NO.  3231,  CENTRAL. 


WELLER  &  GRAHAM,  LTD., 

GEOGRAPHICAL  AND   GENERAL  DRAUGHTSMEN, 

ENGRAVERS,   LITHOGRAPHERS,  &   COPPER  PLATE   PRINTERS. 

Chromo  and  Co/our  Printing  of  every  description. 

6,  PURNIVAL    STREET,  HOLBORN,  E.G.; 

And    Denmark   Works,   42,    Denmark   Hill,    London,    E.C. 

MAP   KXGKAVKRS   TO   THK   ROYAL   GFXXJRAPHK  AL   .SOCIETY,    ADMIRALTY,    ETC.,  AND 
CONTRACTORS   TO   HIS   M^JE.STY*S    STATIONERY   OFFICE. 


The  *'  BUNGALOW  "  TENT  (Indian  Tent).    Prioa  Complete,  £1' 

Double  ttirougliout.     Outside  measuroment,  18  x  IS  ft.     Iiuiile.  11  TL  x  9  ft.  6  io. 
Full  Illustrated  Catalogues  of  Tents  and  Camp  Equipment  post-free  on  application. 

PIGGOTT    BROS.   &  CO.,  manufacturers, 

57.  58,  59,   BISHOP5GATE  STREET  WITHOUT.   LONDON.  E.C. 


Always 
order   Liebig  as 


■\VARNING  !  It  is  not  generally  known  that  there  are  more  ihaa  a  doien  inferior 
imitntions  of  the  genuine  Liebig  Company's  Entracl  (Lemco),  But  the  only  extract 
with  which  the  celebrated  Justus  von  Liebig  was  ever  connected  and  to  which  he 
gave  his  name  is  LIEBIG  COMPANY'S  EXTRACT,  made  by  Liebig's  Extract  of 
Meat  Company,  whose  initials— LEMCO— mar  It  the  only  genuine  brand  to  protect 
you  from  inferior  salwlilnies. 


